VANM213.001CP1 PATENT 

IDENTIFICATION OF A LARGE NUMBER OF BIOLOG ICAL 
(MirRO )ORGANlSMS CROUPS AT D IFFERENT LEVELS BY THEIR 
DETECTION ON A SAME ARRAY 

Cross-Re ference to Re lated Applications 
[0001] This is a continuation-in-part of U.S. Patent Application No. 09/817,014 
filed March 23, 2001, which claims prionty to European Application Serial Number 
00870055.1 filed on March 24, 2000, and European Application Serial Number 00870204.5 
filed on September 15, 2000, the disclosures of which are incorporated herein by reference in 
their entireties. 

Background of the Invention 

Field of the Invention 

[0002] The present invention relates to the diagnosis and analytical assays and is 
related to a method and kit comprising reagents and means for the identification, detection 
and/or quantification of a large number of (micro)organisms of different groups (classes, 
family, genus, species, individual among other ones) by their identification or the 
identification of a component thereof on a same array. 

[0003] The invention is especially suited for the simultaneous identification 
and/or quantification of groups and sub-groups of (micro)organisms or related genes present 
in the same biological sample. 

[0004] The present invention also provides a two step method for detecting first 
for the presence of any of the search (micro)organisms followed by its identification. 

Description of the Related Art 

[0005] Identification of an organism or microorganisms can be performed based 
on the presence in their genetic material of specific sequences. Identification of a specific 
organism can be performed easily by amplification of a given sequence of the organism using 
specific primers and detecting or identifying the amplified sequence. 
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[00061 However, in many applications especially in diagnostic, possible 
organisms present in biological samples are numerous and belong to different families, 
genus, species, subspecies or even individuals. Amplifications of each of the possible 
organisms is difficult and expensive. A simple method is thus required for such multi- 
parametric, multi-levels analysis. 

[0007] Amplification of a given sequence is performed by several methods such 
as the polymerase chain reaction (PCR) (US patents 4,683,195 and 4,683,202), ligase chain 
reaction (LCR) (Wu and Wallace, 1989, Genomics 4: 560-569) or the Cycling Probe 
Reaction (CPR) (US patent 5,011,769) which are the most common. One particular way to 
detect for the presence of a given sequence and thus of a particular organism is to follow the 
appearance of amplicons during the amplicon cycles. The method is called the real time PCR. 
A fluorescent signal appears when the amplifications are formed and the amplification is 
considered as positive when reaching a threshold. 

[0008] Detecting the amplicons can also be performed after the amplification by 
methods based on the specific recognition of amplicons to complementary sequences. The 
first supports used for such hybridization were the nitrocellulose or nylon membranes. 
However, the methods were miniaturized and new supports such as conducting surfaces, 
silica, and glass were proposed together with the miniaturization of the detection process. 
Microarrays or DN A Chips are used for multiple analysis of DNA or RNA sequences either 
after an amplification step or after a retro-transcription into a cDNA. The target sequences to 
be detected are labeled during the amplification or copying step and are then detected and 
possibly quantified on arrays. The presence of a specific target sequence on the arrays is 
indicative of the presence of a given gene or DNA sequence in the sample and thus of a given 
organism which may then be identified. The problem of detection becomes difficult when 
several sequences are homologous to each other, but have to be specifically discriminated 
upon the same array. This technical problem is the condition to use arrays for many 
diagnostic purpose since organisms or micro-organisms of interest are often very similar to 
others on a taxonomic basis and present almost identical DNA sequences. 

[0009] The Company Affymetrix Inc. has developed a method for direct synthesis 
of oligonucleotides upon a solid support, at specific locations by using masks at each step of 
the processing. Said method comprises the addition of a nucleotides on growing synthesized 
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o,i g „nuc,eo,ides in order ,o obtain the desired se q uence S a, the desired loca.mns. Th, 
JLd is derived from the photolithographic technology and is coupled w, t h the use „ 
pho.oprotec.ive groups, which are released before a ne. nucleotide ,s added (US-5 .0,2^ 
However, oniy small oligonucleot.des are presen. on .he surface, and sa,d method fin s 
appiications mainly for sequencing or identifying a pattern of positive spots correspondmg to 
1 specific oligonucleotide bound on the arra, The characterization of a, arget se q uence,s 
obtained by cuning this poiynueieotide into a small oHgonuc.eoudes and comparison of 
H.bridiza.ion pattern wrth a reference science. Said technic was apphed « * 
i d e„,ificationofMycobacterium.nbercu 1 osisrpo B gene(W0 97/29212),where,„ the capture 

nucl eotide sequence comprises iess than 30 nuc.eotides and from the anafys.s of 
oifferen. sequences that may differ by a singie nucieotide (the tdent.ficat.on of SNHs 
genotyping). Small capture oiigonucleotide se q nences (having a >eng.h composed between 
!» and 20 nuclides) are preferred since the discrimination between two ohgonucleohdes 
differing in one base is higher, when their length is smaller. 

00101 The method is complicated by the fact that it cannot d.rectly detec. 
amphcons resulting from generic amplification (PGR). A double amplification is performed 
with primefts) bearing a T3 or T7 sciences and then a retrotranser.pt.on w.th a RNA 

array (example 1 of WO 97/292,2). Each sequence requires the presence of .0 capture 
nucleotide sequences and 10 control nucleotide sequences to be identified on the array. Tb 
rea sonfor.hiscomp.e X procedure is thatlongDNA or RNA fiagments hybnd,e very sow^ 
on small oligonucleotide capture nucleotide sequences present on the surface, a.d met ods 
are therefore no. suited for the detection of homologous sequences, since the homology 
varies along the sequences and so par, of the pieces win hybridize on the same capture 
nucleotide sequences. Therefore, a software for .he in.erpre.a.ion of the results ,s 
incorporated in the method for allowing interpretation of .be obtained data. The mam reason 

not ,o perform a single hybridization of the amplicons on .be array is that the amphcons w„, 
.hybridize in so.u.ion much fas.er than hybrid.ze on the small capture nuCeot.de sequences 

of the array. , , , , 

,00.!] One consequence of such constraints is that polynucleosis are analyzed 
on oligonucleo.ides based arrays, only after being cu, into oligonucleotides. For gene 



— ,s no, a pro^w ^ 

having d,fferent sequences, smce the dtfference m q ^ ^ 

— U, - detection „ f Smgle N uc,eo„de ^^^2 
p.oposedtodiserim.natetwosequeneesd.ffenngbyon ^ 
he sequence. Smce DNA or RNA sequences are ,n lo « c ^y » - 

hav e heeu proposed d*e s ^ ^ _ ^ . 

9701256 LI he second one with a pan spectftc and a pan labe.ed. After 

specific and a part addressable, me nucleotide sequences 

with a « a pan compear, of .he addressee pan. e - ^ ^ 

forp „ lym orphis m de t enninanonofindiv i dna.or g a„ 1Sm ,bu«a,s r, g J 

The presence of P anieu,ar SNP affec, ,he act.vmes of enzymes 

more or ,ess active in the metabolism of a drug. ^ ^ ^ 

,00131 The capture oligonneleottde present on an y 

' „„ce the targe, nucleotide hybridized. The document WO 96/31622 
primers for extension once the target elong ation of a 
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, where the targe, has been bound with the last nucleotide of the eapture 

sequence by labehng of a spot of the elongated capture nueleot.de sequence. 

V» 4, Wot .o e,onga„on, .he eapture „uc,eo,,de se q ue„ees present on .he „a 
ca „ be Jed by a nuclease in order to differentiate between matched and the una— 
n 7 xes (US 5 753 439) Use of nuclease for identification of sequences has also been 

^T*- EP-07S52S0 proposes a detection of polymorphism based 

— Itlnsuppo. are Proved to inc r: 

between the support and the capture nucleotide sequences. Van Ness al. (N» 

vol " p 3,4,, 1991) describe a poly(ethyleneimme) arm for the b.nd.ng 
Research, vol. 19. P-3- . ^ teivat , ve 

rrr=-=i---- 

and so the resulting hybridization (WO 89/1 1548). 

S Ouo e. a,. (Nucle.c Acids Research 22. 5456. 1994, .each the use of poly 
dT of ,5 bases as spacer for .he binding of oligonucleotides on glass w,th .ncreased 

3 8; , p r,7-i 82 0 ) descr,bes.heuse„famembra„earrayf„r.hed,ec.ion„f 2 3Sr,bosoma, 
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ampll fied front bacteria by consent PCR «- ^ ^ 

— — ^^jrsr.. — - » - ^ - 

— nav ing between 20 •* » <~ fa ^ for hybridization . rt>NA 

there is no control of the portton of the sequence rf 

» „ M „ » - - - - - - 

--tr r:rr;r«- — - — 

, — — ■» . <— •< 

polymorphism analysis) could be detected oy y 

tification followed by a direct hybridization of the amphcons on 
two step process, t.e. an amphfica., ^ ^ 

m may , o.anisnts belong to ^J^^ - * was possible to 
specific identtfication of the groups as such. ^ , he speciflc 

szsr^r^ ■•— 

rr - - - - - 

a particular location of the sequence. 
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,0023, Also i. was unknown that homo.ogous polynucleotide sciences could be 
sensitivity. 

Su mm ary_oftheJn^^ 
,„024, The present invention is premised in part on the discover, that arrays can 

the iden,,f,ca«ion of these groups as such. ^ 
,0025, The present invention , especr. y 

SUCh * • , method and a device which are based upon a 

(00261 The invention provides a method and 

organism or the group or sub-group of organisms. rf 
[00271 The present invention further provides means tor an 

u • , h« difference of a given nucleotide sequence followed by 
organisms differing by single base difference ot g 
hybridization of their amplified polynucleotide sequences upon arrays. 

BriefT>escriptifmo^ 
|00281 Figure 1 is a schematic presentation of the step used in the method of 

te Jel,; for the identification of 3 -P- on biochips after PCH 

amP,i ^rTg: P r:resen,s tbe design of an array which allows the 
A J1Z of the 5 most common a**— — of - — ol any 
Staphylococcus strain and of the MecA gene. 
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:003 „, Figure 3 preset .he effec, of .he ,en g .h of*, specific sequence of a 

h0m0l0 L 1 , Fi g ure 4 snows the sens,UvU y oh.ained for the de.ec.ion of Fe,A 
a S. aureus and a consensus sequence. 

The tern, "nucieic acid, ofi g onuc,eo.,de, arra y , nuclide sequence, 

thos£ I! - «he doconre, WO 00 /72 0 18 and WO 0,3,053 ,ncorpor,ed here, » 

refereI1C r 0341 Th e .errns —us g e„e,ic sequence, nrean anr.no acid or 
11 t minn acids or nucleotides identical at 

nucleotid e sequences fiavin g a percen^ ^ ^ are 

considered as homologous when they 

d e f ,„ed aa .he perce„, g e of iden.ica, nnOeoUd. or-™ « ^ 
comp ared to a ,Ca, of nuclides or anr.no acds « ^ „ 

be compared. Genes eod,n 8 for a g ,ven pro.cn bu presen J ^ 
Ite differen. or g an,s m s are usua... honrCo.ons. Also ,n » J ^ 
c rt f the same family (Interleukins, cytochrome b, p. 

—""•'•'"—""";„ „„ ,„ , k™. w . — -> - 
" 1 -> " rzZZ • - — - * - - "*~ ™ 



genus, species, sub-species, which ^ some 

:,:;rr:;:— 

aspects tn common, but some gen have ^ be 

or chimeric animals. For toe purpose ot th, n.n ^ a ,.„,^ or 

refl ee,ed into common ot homology DNA or UNA «, ^ 

fences in DNA seances. Genes seances can also be a, ^ 

rr^t^ — the O receptor coupled ^ - ~ 
Thesegenes are homoiogoustoeachothet as defined here aben. ^ 

family, orders, classes branches, kingdom and taxns. 

DemnedD^^ . ., , 

^ TTlated to an identification and/or 

-^-==:^-:=: 

its eontpcnen, by detecting. q nan„fy.n g and/or rec r n ^ 
binding benveen said targets and their corresponding specfic cap 
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single signal allowing a discrimination of a target being speciti 

. „ „f several groups, subgroups or sub-subgroups of 

an d/or quantifying the presenee of several gr p g 

■SsSS== 

~*::r5Si — 

drastically simpm? identification and/or 
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^ ,0047, Th i si„ve„ ti onwasn,ade P oss i b le b y d i scove ri „ g *a tt a tg e.se q ue„ces 
can b e Iri— fron, other no m o,o g ons ones upon an a™, wi t h h, g h sens.UvUy by 

[00491 The present invention is related 

-i — - • 

=.r:rr-=— -:t • 

for each (micro)organism to be possibly present m the 

rr id ; zr-T*. *^- - - — — sequence 
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f ,005,, the pet 1:1^, consensus P™ers which can recuse aU 
- 10052 , T^-C— 

insolub ,e sohd support upon whtch are boun srngie tr d d J ^ ^ 

(prefeBbly bound to the surface of the : pP02 ueast4 preferablyaUeasl 

seq uences/c m 2 , ns „, ub ,e sohd support surface, sa, , g ^ ^ 

serruenceshavtngadvant^^^ 

conditions we.i-known .0 the person skilled ,n .he art). ^ ^ 

bases or is nucleotide derivative such as PMA. 
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suitable for the idenuhca.ion ot a target, bemg p ^ ^ ^ 

- - «• — — ::*::r.:ii«. - — ~~ 

S e q ue„ce equivalent/^ of solid support surfac, ^ 

l0056 , The ki, or devtce accordmg «o th ^ 

vari ous media or devices for perform the method ace« d. t ^ 

device) can also he induded ,„ an — a^ra.s s - ^ 

— — le, ; b ;;: ^t^«-«.*->— ■ 

the steps or only several speetfie steps ^ ^ 

|0057 , in the method, the fat (devtce) o PP ^ 

*.^^^^^rL"rStT«0 bases and more 
30 - about 600 bases, prefab, ^ het.een - 0 ^ ^ fce ^ 

polynucleotides of more than 100 base long. . § ^ tQ & 

.« '■^r* , ";;j:^*-->-'''"»"» 

:r:rrr,:: — 
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, - A nolv.lucides polyamides. polyacrylate. 
i noly-aminosacchandes. polyglucmes. V 

) „,:r, 1 — — — • •^.rr:r:r.c 
* r- 

rsrsn-i-^ — ■ — 
— — — - 

„,„„ » — "i" I™,.... 

l0 064] Longer capt ^ c ^ 

*- nn ( n f a seauence ncorporated into a piasmiu ^ 
(PCR) amplification (ot a sequent r 

rr^^-»- — - 

double helix form. according to the invention, the 

mnMl In the method, kit (device) or apparatus according 

compris ed be W ee„ abou, 3 ana ao base, ^ ^ are preferably 

base s and .o, preferabW between abou. 20 and abo b - ^ 
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===== ====- 

,00691 The method according to the invention can be pertorm 

target :::: „ . — ^ — « ^ - »* ^ 

,00711 The method according to the invention gives signiti 

lower and is undetecwoic However concentrations as 

rrjn •» ~ . * — — - - ;:r 

rr;;r— — •«-— -« 

••-^r 1 tr» ». ~ - ««> - - -r. 
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■ • K^tween two DNA complementary 
hy br,di Z a,ion propose, that - - <* o 1 UNA «h. the -* ~ 

— * is ptoport,o :r: rr,- , , - 

being the limited facto. (Wetmur, ,0. a sequences 

»*- fc ^t^ l * ~ " " T 

had ,„ be small compared ro the , r e ^ ^ ^ much fesler lhan 

ampl ,f,cation and were double strande ^ ^ <hus reducing 
even more the rate ot reaction. ^ 

10074 , The amount of a target w ^ ^ rf ^ 

^^^^■^^^ if m0K capture nudeobde 

nucleotide sequence and there was no mcrease 

sequences were present. „ sequenc e obtained 

|0075 , One may perform the detection on ^ ^ 

after tendon or cop, and when -^T^^^.-** 

10076 , The method, tat and P ^ ^ ^ same 

compris e the use of other bound ^ . target from another 

as the prevto, "^^^^^ 
gr0U p of homologous sequences (preferably P } spec , fic 

,0077, m *e microbial ^ or a „ thc species of 

fe erf family , or g e„us, of "^^^U- * - — 
theS e various family in an array by ^ ' performe d on the same array (U. by 
Detection of other sequences can be — °" / ^ uxi for tte quantification. 
aUowi „ g an hybr,dt 2 at,o„ with a standard nuc.eo de ^ ^ ^ ^ 

wit h consensus capture nucleotide sequences f ^ „ y 

stmn , with a sequence allowtn, a detechon ^ ^ ^ ^ 

nanisms or for ^"^^ L g er than ,0 to bO bases and a 
nucleotide seqoenees have (posstblv) a sp .^^ ^ support 



zzszzz — ?r— " 
, j::, „, „ ^ — » - — - - 

:~ ----- 
- — — - - r — — r. r. r, 

supports, plastic supports, silica, metal or a rmxture th reof 

discs , g el,a y ers,— , A— ^-^^^a.-"- 
may comprise additiona. means (barcodes, markers, etc.) or medta 

W ^Sr rf ^ZU. - tar g et uucieottde sequence to oe, denied is 

anMP ';:j SteP) '—ousl, the lensm of tne ,ar g e, nucieotide sequence is 
„ >»-^^^C— P<- .0 -** t h e reared 
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SeqUe " C |0084| The amplified target nueleotide sequence ean be cut before the 

interpretation of the results easy. 

, 0085| The detection of homologous expressed genes ,s obtamed by first 

retrotranscription of the mRNA by a consensus primer, the preferred one beiug the poly dT. 
ln „ ne embodiment, the retrctranscribed cDNA is then amphfied by consensus pnmers as 
described in this invention. 

,0086, According to a further aspect of the present invents the method, k,t 

( aeviee)or apparatus according to the invention is advantageously used for the tdenfificat.on 
f different Siccus species or variant, preferably the S. aureus, ,>e S ep— 
lh e S sapropHyticus, ,He S to** or the S. haemolyttcus for homologous organs present 
together or separately in the biologtcal sample, said identification being o tamed by 

L invention, 16 Staphylococcus species could be detected afie, amplificafion by the same 
primers and identification on the array (example 7). 

10087, Preferably, the primerfs) and the specific port.ons of satd FemA 

sequence used for obtaining amplified products are the ones described hereafter in example 
2 ; h ese primers have been selected as consensus pnmers for the ampfificatmn o the 
genes of a„ of the ,6 Siccus tested and they probably will amplify the FentA from 
all other possible Staphylococcus species. 

A further aspect of the invention is the detecbon of Mycobactena 



species, the U. tuberculosis and other species, preferably the M. a** H 
g oraonae, M intracellular, M leprae, M. kansasl, M — « — 
serofulaceum, M. simlae. M. szulgai, U xenopi. M ulcere (example 8). 

,0089, in a further application of the invention, one array can specfically 

(examples 7 and 8) or from several genus lihe Staphylococcus. Streptococcus. Enterococcus. 
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,see table „ or different bacteria, species and genus belonging to .be Gram- 
Haemophilus (see table ijoi 

and families. detection of bacteria 

iniwil The invention is particularly suitable to 

' , , of the following genus families: S^ococcus, En.erococcus, 

belonging to a. least two of the foiling m „ ohaae r, Ne.sseria, 

Unemnlvticus Pseudomonas, tampyiooauer, 

""^ ,00,4, The detection of the various HLA types is also one of the apphcadons 

„ on HLA are homologous sequences which differ from one tndivtdua, to the 

a useful parameter for immun.zat.on. Given the 1 g 

dlscriralna ,e one sequenc - ^ ^ l0 

,„o cross-reactions. In this case, K (o make (he 

^ther location of the amplified sequence was added on array, 
identification absolute. 
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, 00951 Genet, seances code for proteins so that ho m o,o g ous DNA 

sequen es correspond to homologous a m ino acid sequences of the encoded protein, «h,le 
It „ in the DNA fences correspond to variation in amino acid science. One 
Ihodtmen, of this invention is to nse antthodies for specific captare of protetns rom 
ample in order to identify the protein and so the organism from whtch ,t originates. By 
Z ng appropriate antibodies, the organisms or the groap to which h belongs ts 
deliled The HLA typing is given as examp.e of the nse of spectfic ant.hod.es for 
discriminating the various HLA-A proteins on an array (example 23). 

,00961 Discrimination of the Cytochrome P450 for™ is one parttcnlar 

application of the invention (example 14). 

I0 0,„ The detection of polymorphism sequences (which can be considered as 

Zs modifies the metabolism of some drug, The invention was found part.cu.ar y 

1 mutation or deletion called Stngle Nucleotide Po.ymorphism (SNP). The original * o 

the necessity to copy into RNA and to cut them into pieces. 

, 00981 Furthermore, one array can specifically detect amplified seances 

frora U antma. species and genus belongtng to severa, families ,,e Calinace, 
LeDoridae, Suidae and Bovidae (table 2). 

,0099, One array can specifically detect amplified sequences from sever 1 

fishes U,suchas0.morhu,G.macrocepha,us,P.flesus ^ — °. my,ss, . 
p ,a,essa P. virens. S. salar. S. pilchardus. A. .hazard, T. alalunga, T. obesus, * 

l P A Lis, Sarda, Scomber. Thnnnus, Oncorhynch, Salmo, Merluccus. leurone-es 
Lchtly, Pemhardtius. Po.lachius, Oadns, Sardina, from severa, fam, es such 
Scomhridae. Sa,monidae. Merluccidae. P.euronectidae. Oadidae and Cmpeid ^ 
Other homologous sequences allow the determination of plan, species and genus such 
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Potato, tomato, oryza. zea, soja. wheat, barley, bean, earrot belonging to several families 

(example 19). . 

,0100| According to a farther aspect of the present invention, the method, kit 

(device, or apparatus according to the invention is advan.ageoasly nsed for the identification 

of the origin of meat (table 2). 

,01011 Preferably, the primer(s) and the specific port.ons of cytochrome b 

sequences are used for obtaining amplified products are the ones described hereafter in 
example 3 These primers have been selected as consensus primers for the amplifiea.ton of 
the cytochrome B genes of all of animals tested and they probably will amphfy the 
cytochrome B from many other animals species, genus and families. 

|0102| According to a further aspect of the present invention, the method, kit 

(device) or apparatus according to the invention is advantageously used for the identification 
of the origin of fishes (table 3). 

,01031 Preferably, the primer(s) and the specific portions of said cytochrome 

b sequences used for obtaining amplified products are the ones described hereafter in 
example 18. These primers have been selected as consensus primers for the amplification of 
the cytochrome B genes of all of fishes tested and they probably will amplify the cytochrome 
B from many other fishes species, genus and families. 

,0104] According to a further aspect of the present invention, the method, k.t 

(device) or apparatus according to the invention is advantageously used for the identification 

of the origin of plants. 

,01051 Preferably, the primer(s) and the specific portions of said sucrose 

synthase sequences used for obtaining amplified products are the ones described hereafter in 
the examples. These primers have been selected as consensus primers for the amplification of 
the sucrose synthase genes of all of plants tested and they probably will amplify the sucrose 
synthase from many other plants species, genus and families. 

,01061 According to a further aspect of the present invention, the method, kit 

(device) or apparatus according to the invention is advantageously used for the identificatton 
of the Genettcally Modified Organism (GMO). The GMO are produced by inserfton tnto the 
genome of an organism of one or several external genes together with other regulating or 
construction sequences. 
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|0107| Preferably, the prime*) and the specific porrions of said sucrose 

5yn ,hase se Jences used for ob,aini„ g amplified products are the ones deserved Wearier ,„ 
the examples These primers have beeu selected as consensus pnmers. 

To08, Homo.ogousDNAorRNAsecuences.eadto.heexpressionmecnsor 

ZL may be prorein which is re,a t ed to other homo.osous ones which could be presen 
t tele bilgica, sampie. Related proteins means proteins which have some part(s 

;« or —on m common, whfie said protetns present other part s, w^ 
!: speL or the (mi— or a part of satd (m—amsms from whteh they 

Origina, ; i0 9, Part or portron of the ammo acid sciences arc identical between 

pro J from .be same g roup while other portions are specif* of the target to be tdentfi, 
1 possibly cuantifted. Said ammo acid fences present hnear or eonformatrona, p top 
wti h can be record by specific (monoclonal) antthod.es. The discri— = 
ptotcrsbearin.bypervariab.eportionsof.hcseantthodies.Midentifteattonofsa.dcomm 
EL— screes is also possib.e by usin g antibodies dtrccted a g amst the comm 
iTuence. Therefore, a d.scrtminatton between g ronps, sub g roups, subgroups and 
individual proteins can be made in a single experiment. 

,0, 0, Preferably, antibodies are bound to the sohd support as array 

used f the specific capture of tbe ,ar g efs components to be identified. For HLA 

^ L, B C E, P and G. Each of them being subdtvtded into HLA types and sub ype 
! Z - be databan, IMGT/HLA. There are more than 4 76 different afie.es of t e Cass 
HLAant, g en,Thehcavycha,nsof,heHLAcom P le X of,ype.posscssre g ,c„sas,hc„.an 

a2 domains which are very polymorphic while other parts as the a3 is more conserved 
Hy and Stromingcr, 1.6, Advanced Hum. Genet. 1 5. ,97,. The Cass „ ,s rvtded m o 
He HLA-DR. HLA-DP and HLA-DQ. There are more than 430 alleles of the HLA class IT 
eIh t^e is subdivided into subtypes and sub-subtypes whtch can be d—ated 
according to the present invention (example 23). 



22 



|om| ln one of the aspects of the invention, typing of Cytochrome P450 

pro J is performed using the antibodies dtrected against cytochrome ,4501 Al. . A2. 2A6, 
2C , , 3A4 . 4A. These antibodies arc available front ABR (Golden. Co, USA,. 

,01,2, According to a farther aspect of the present invention, the method, k„ 

(de viceoraparatus according to the mventton is advan,a g eous,y used for the idendftcation 

nresented in the examples 1 to 23. 

,01,3] Another aspect of the present invention is related to any part of 

bi ochip or microartay comprising said ahove described sequences (espectally the spectfic 
; nucleotide sequence descrtbed in the examp.es, as W e>> as a genera, screenm 
m Id for the identified of a target sequence specific of sa,d mtcroorgantsms of fan, y 

m m tn4, After hybridisation on the array, the target sequences can be detected 

by mass spectrometry no™ adapted to the arrays (US-A-5,S2,,060> or by mtercalatmg a g e„ts 
followed by fluorescent detection! WO 97/27329). 

,0115! The labeled associated detections are numerous. A revew of the 

, ab eled prtmer or by incorporation of landed nucleotides dunng the **>«££Z 
step A .abeling can also be obtained by ligating a detectable mo.ety onto the RNA or DNA 

e tested (a.abeled oltgonuc.eottde, whtcft is ligated, a, the end of the seqn.ee by 
, iga se) Fragments of RNA or DNA can also incorporate labeled nuclides a. thetr 5 -OH 
orT-OHendsusingakinascatransferaseorasimilarenzyme. 

mm The most frequently used labels are fluorochromes hk= Cy3. Cy 5 

C y 7 suitable for analyzing an array by nsi„ g commerctally available array scanners (Genera 
Scanning, Genetic Microsystem,...). Radioactive labeling, cold labeltng or mdtrec, I be l.n 
I sma l molecules recognized thereafter by specific ligands (streptavidtn or anttbodt. 
Ire common methods. The resulting signal of target fixation on the array is either fl "°^* 
eolorimetric. diffusion, e.ectrolummescen, bio- or chemilnminescent. magne.tc. e, tnc Itke 
I dometric or voltametric (US-A-5.3,2,527,. A preferred method is based upon the use of 
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the gold labeling of .he bound .arget in order to obtain a precipitate or silver fining which is 
then easily detected and quantified by a scanner. 

..1171 Quantification has to taxe into account not only the hybnd,za,,on y.eld 

and detection scale on the array (which is identica, for target and reference sequences, but 
also the extraction, the amplification (or copying) and the labeling steps. 

„„,, The method according to the invention may a.so compr.se means for 

obtaining a quan.,fica,.on of targe, nucleotide sequences hy us.ng a ,a„dard nucleotide 
equenc (externa, or .ntema, standard) added a. Known concentrat.on. A capture nucleott 
euence Is a,so presen, on the array so as to fix the standard in the 
B ge , (possihW after amplification or copying); the method comprtsm he 

Z Le formed by complement hase pairing between the capture nucleot.de sequences 
; standard and the step of a correlation analysis of signal resuft.ng from the or^atmn 
Tf said double stranded nucleotide sequence with the signal resulftng from the double 
led nucleoftdc sequence formed by complementary hase pairing between capune 
nucleotide sequences) and the target in order to quantify the presence of the ong.na. 
nucleotidesequencetobcdetectedand/orquanftfiedinthebiologicalsample 

|0119 , Advantageously the standard is added in the infttal b,olog,ca. sample 

or after the extraction step and is amplified or copied with the same prime, and/or has a 
engft, and a GC content identical or differing from no more than 20% to the targe,. Mor 
relahly, the standard can he des.gned as a competitive interna, standard havmg th 
Lctels of the .nterna, standard found ,„ the document WO 
sta „dard has a part of its sequence common to the target and a specfic part wh,c . 
Afferent, ft a.so has at or near its two ends sequences wh.ch are complement. „ U ™ 
primers used for amplification or copy of me targe, and similar GC content WO 9/53, 
n the preferred emhodimen, of this invention, the common part of the standard and the 
:;:,Lsanuc,eo,i d e sequence wh.ch ,s homologous ,o a„ target amp.ified by the same 
primers (i.e. which belong to the same family or organisms to be quant.t.ed). 

0.20, Preferably, the hybridation yield of the standard through th, specfic 

sequence is ident.cal or differ no more than 20% from ,he hybrid.zat.on yield of ,he target 
sequence and quantification is obtained as described in WO 98/1 1253. 
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|012 „ Said standard nucleotide sequence, external and/or interna, standard, ts 

also advantageously included in the kit (device, or apparatus according to the invention, 
possibly with all the media and means necessary for performing the different steps accord, ng 
1 ,he invention «hyhridi Z a,ion and culture media, polymerase and other enzymes, standard 

sequence(s), labeling molecule(s), etc.). 

|0122| Advantageously, the solid support of the biochips also contatn spots 

with vartous concen.ra.tons (i.e. 4) of labeled capture nuc.eottde sequences. These labeled 
capture nucleotide sequences arc spotted from known concentrations solutions and then 
signals allow the conversion of the results of hybrtdiza.ion into absolute amounts. They also 
allow to test for the reproducibility of the detection. 

, 01231 The solid support of the biochips can be inserted in a support 

connected to another chamber and automatic machine through the control of Hquid solution 
based upon the use of microfiuidic technology. By being inserted into such a 
system it can be incubated, heated, washed and labe.ed by automates, even for prehmmary 
steps 0ike extraction of DNA, genetic amplification steps) or the tdentificatton and 
discrimination steps (labeling and detection). All these steps can be performed upon the same 

solid support. .,, 
, 012 41 The present invention is also related to a method to idemtfy 

homologous sequences (and the groups to whtch they belong and eventually the organtsms 
and their groups) possibly present in a bioiogtcal sample by assay of .heir genetic — m 
a array-type format. The method is we!l adapted for determination of organisms belongtng to 
several groups being themselves members of a super-group. The method is for example well 
adapted for a btologiea, determination and/or classification of animals, plants, fung, or 
micro-organisms. 

| 0125 ] The method involves the use of multiple capture nucleotide sequences 

present as arrays, the capture of the correspond target sequences and their analysts and 
possibly thetr quantification. The method a,so al.ows the tdentification of these organtsms 
and their groups by characterization of the positive area of the arrays hearing the requtred 
capture nucleotide sequences. One particular specification of the invention 
positive hybridization resulting in one spot on the array, gives the necessary informatton for 
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tu» nmim nr suh-uroup from which it 
the identification of the sequence or .he organ.sm or the group t P 

helonus by the person skilled in the art. 

|0U6, Uaisoprovidesantethodforsecuentia.analysi.orthepresenceotany 

researc hed organisms during the genet.c amplification followed by the detection o 
Picons on the array and tdentification of the corresponding organ.sms or groups 

' hercaf W.27, Furthermore, the inventors have Covered that is possible to obtain 

by the Lod of the invention a very quich and easy identtfication of such mnMpe 
sequences belong.ng to several groups or sub-groups or sub-sub-groups of sequences e, 
homologous to each others, nnt,. possible indivtdual sequences, by comb.nmg a s g 

cleofide antplification, preferably by PCR, ustng contnton primer pair,s, together „,th an 
Idttfication of the organisms a. different leve,(s) by detecting and possthly recordrng upon 
an array having a, leas, 5 different bound single stranded capture nucleotide sequences/cm 
ZZ* suppo surface, the presence of a single stgna, resulting front the bind.ng between a 

Z presence of said detected targe, sequences to the rdentification of a spectfic gen ttc 
"He antong the other ones. The method is especially wel, adapted for the .dent.ficat.on 

„ 1281 A single signal means a signal which by itself is suffice* to tdentt y 

one or more target nucleottdc seqnence(s) to which i, is designed and therefore to give (t 
essary) an unambiguous response for the presence or no, of the organisms or groups o 
orglism present in the sample or the organisms or group of organisms from wh.cn satd 
sample^beenobta^ ^ ^ ^ ^ ^ ^ ^ ^ _ 

identifi Lion/detection of a specific nucleotide sequences among other possible amplified 
lotide sequences and possibly their quantified (characterization o, the numb, o 
C0 pies or presence of said organisms in a b.o.og.eal sample, of targe, sequences, sa,d targe 
lotide sequences having a nucleo.ide sequence specific of said organisms or groups of 



organisms. 
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,„„„, The array may contain capture nucleotide sciences fro,,, several 

onanism genus and front several of these _ species. The capture — sequences 

de.ec .he genus the species and a.so the family(ies) «o which these genus belong. Th 
m ay detect the genus, ^ ^ .^.^ 

capture nucleotide sequences may also detect P crmside red 

onanisms of one or several species, .dividual organisms of a g,ve„ spec s are — 

. having very homologous sequences differing mainly by sing, bases w.thm som th 

DNA sequences or genes. Homology is .mportant for getfing consensus pr,mers and a n 

Tcb nge is sufficient to obtam a d,scrimina,ion between two target ampl.cons. f no 

mp ted the discrimination can be confined by the use of second capture nucleot.de 

CI Present upon the array and ab.e to bind a same amphcon a, different sequence 

^OlS.] Said ident,f,ca,ion is obtained firstly by a genetic amplification of said 

nu c,eo de se uences (target sequences, by common primer pa,r followed (after w« 
. discrimination between the possible different targets amplified accordmg to the 
descri bed method. ^ ^ ^ ^ ^ ^ ^ _ ^ ^ ^ ^ of 

the same DNA locus and are homologous to each others. 

The method according to the invention further comprises the step of 
correlating the signal of detection (possibly recorded) to the presence of : 
10134] specific organism(s) groups 

10 135] specific organism(s) sub-groups until the possible individuals, 
[0136] genetic characteristics of a sequence from a organism, 
[01371 polymorphism of said sequence, 

0,38 genotyptngoforgamsmsbasedondifferencesinDNAorRNAsequences 
0,39 diagnostrc predisposition or evolufion (mon.toring) of genet.c dtseases, 
inc ,udiI E cancer of a patient (including the human, from whtch the biological sample has 

beenOb ;;H0, The method also applies to the identification and possibly 

charac, rization of nucleotide sequences as such independent, of the organism. Genes or 
^ sequences can be classified in groups and sub-groups and sub-sub-groups according 
T sequence homology. Biomformatic programs exist for sequence ahgnmen, and 
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GAP. BESTFI' 



the percentage of honroiogy and aUgnment of .he se q ue„ee, An ..ere 

- S °;- rSeVe C:— aiso fund unat — of the « w ; increased* 
us ,„g £ aU of capture nucieoude sconces fixed on - support, betng prefer* 
high er tnanabouUOOf-nW of sofid support ^ .^.^ rf . 

, 01421 The cap,, nuc.eoUde se q uen« ^ ^ ^ 

group of organs are designed in a way as » s^ y _ ^ 

fences beionging to the vartous groups^ ,> ^ 
consensus for this group of organrsms. The con cap rf 

"^43, The inventors have found unexpected resu.ts in that the same 

wellasattheieveUn hesantee xpenn* ^ ^ ^ ^ 

t0 use the same stringency conditions, meanly determmed by the 
temperature and the rate of reaction. 
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|0144| According Co .he invention, organisms are identified as such by then 

speci fi polymorphs Single hase substitution in a particular iocation of pontes the 
1 e sfi o f - individual organ,, among others of the same specie, ! e rnetho 
d I Lation of the po.ymorphism is part of the invenfion with direct hybr— 
a! P „fied sciences on the capture nucleotide sconces of the array and deteCon o, 

f,Xed 7;; 5 r e 'xhe detection of the target se qU enee he.ng honnd on captnre 
nuc Jde se uences is obtained throngh the labe.ing of the eaptnre nucleotide seance on 
Z the target sequence is hound. A step of captnre nneieot.de se q ue„ees iabefing ts added 
Tthe hvLization step. The extension of the capture nueieofide seance fiee n 

f rab,v the 3' end, is performed using deteetab.e nucleotide, preferably a btotm or 
CI ZLJJ* polymerization agent, preferably a 

— ^zzricr. 
cr:z — ^ - — - - 

. • nt least five different bounded single stranded capture 

— r;rr: rr— p- 

seauence at the reaction zone to effect said determinate. 

0H7, The process is repeated as needed to obtam a signal detectable on th 

array A preferred signai ,s obtained in eolorimetry using the sitver precipitation as proposed 
ZL on of th arrav on co.orimetfic detector (WO 00 /72 0„. The arrays may he 
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^'".O,^, in another embodiment, a second .abeled nucleotide se q uene= 

complex m the target se q uenee and adjacent to the capture nucleotide sequence ,s 
I on tnelybridfzed amphcons and a h g a,ion performed, if the las. base of the capture 

spotls labeled. ,f not ligation will no, occur even if the target amphcon ts hybndtzed on 

CaP,Ure ;:rT:panicu,ar embodiment the arra y hear in separated area sever, 
-deal capture nucleotide sequences differ,n g on,, by one — located a, tbe same 
p,ace in the capture nucleotide sequence, the las, free end is the m,erro g a.,on use. the array 
Ten able ,o Identify the presence of any of ,he 4 bases presen, a, a given ocatron th 
Cnce. Such array ts especially nsefn, when de,ec,in g polymorphism ,n homo Z y g o,e or 
heterozygote organism or when the polymorphism is not known. 

150, in the method, kit (device) or apparatus according to the mventton, ,he 

■ t to oartfies)) of ,he capture nucleotide sequences commentary to the tar g e, 

T o bases preferably between about 15 and about 40 bases and more preferably 

capture nucleotide sequence sequences are comprised between abou, ,0 and 1000 
Jy between ,00 and 600 base, These bases are preferab.y ass, g ned as 
^e located a, or near ,he extremity of ,be cap,ure nuCeotide sequence. T , s sequence 

II sequence ,oca,ed be,ween ,be specific cap,ure nuCeofide sequence and the support 

surface is a non-specific sequence. 

10151 , ,„ another preferred embodiment of the inventton, the firs, fan, y o 

capture nuclide sequences detect the members of a g roup w„i,e the second fam„y of 
capture nucleotide sequences detect the group as such. 

,0,521 However, both families of capture nucleotide sequences can be 

polynucleotides. 
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|01B1 AU the cap,ure sciences present on the array necessary for capturing 

the targe ! sequences are polynucleotides and are able ,o detect botb the menders ol a group 

a. J for L different groups of homologous seances, each one being assoc,a t e d w,f h 

oneOTs -; groupo r;:of — - - — - - 
-—rz::"::::::^ ~- - - - - 

bacteria detection of examples 7, 8 or 16. 

, 0158 , Two pairs of (possibly consensus) prtmers may be used the 

am plifi In (one for amplification of seances of tbe gI am-posifive and tbe otber one for 

^^r^lf me two primers pair amplifies various fences specific of 

,hearra i»16». Tbe same array can also bear eapture nueleotides seances specific 

fOTbaC ::r' ieS0 ;„Tpreferre d embodiment of tbe — n, tbe detectton of tbe 

,0,62, Real time PCR is performed in speetfie maebines wbtcb along .be 

PCR c cle L *e appearance of fluoreseenee in tbe solution. Increase in fiuorescence ,s 



due to the insertion of nuo.ochro.es such as in the doubie stranded amplicons produeed 

during the PCR cycles. 

10,63, Specific fiuoreseen, labeled nucleotide sequences are added to the 

PCR solution for specific identification of the amphcons. These nue.eofide sequences are 
complementary to the amplified target sequences and their fluorescence emission ,s limited 
hy ,be presence a, the right position of a scavenger. (Once digested by the polymerase dunng 
the copying of the amplicons, the fluorochrome is released in solution where ,, ,s detected. 
Said method is called Flnoreseenee Resonance Emtssion Transfer, (FRET). The sequence ,s 
chosen so as to bind ,o a consensus regton of the detected amplicons or several nuc.eo.tde 
sequences are chosen in consensus regions specific of the groups of sequences or organisms 
t0 he detected. (These nucleotide sequences are preferably labeled w,th different 
fluorochromes so as to identify the group during the amplification step). 

,0,641 The fluorescent signal of the amplification solution is regtstered and ,f 

crossing a threshold, the solution is processed for hybridization on capture nucleotide 
sequences of the array. In a preferred embodiment a sofid support bearing the array ,s adde 
in the amplification chamber and in the hybridation processes. ,n another preferred 
embodiment the hybridization is performed on the surface of the same chamber as the PCR. 
Chambers, preferably closed chambers, can be of any size, format and matena, as compile 
wtth arrays as already men.toned here above. The chambers may be in polymers such as 
polycarbonate, polypropylene, or glass such as capillaries. Polyacty.ate based surfaces are 
particularly useful since they are transparent to light and allow covalen. bmdmg of captu e 
probes necessary for the arrays. The free end. of the capture nucleotide sequence can e 
Either a 5' or 3' -OH or phosphate group modified m order to avoid elonganon. Preferably, 
the specific sequence portion of the capture nucleotide sequence has a melting temperature 
smaller than the primers used for the amplification in order to avoid hybridization during he 
PCR cycles. Also the hybridation may he performed a, a gtven temperature usmg the 
heating and control system of the amplification cycler. A control process provtdes on the 
amplification cycler to continue or no, the detection on the array after the amplification .steps. 

|0,65| The real time PCR may be performed wi,h the primers amphfymg the 

gram-positive or/and the gram-negafive PCR and thereafter the families or/and the genes 
or/and the species identified on the array. 
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|0 ,66| One embodiment of the invention is to combine in one process the real 

ti me PCR together with the hybridizatton on capture probes for tdentification of .he target 
molecn.es or organisms. ,n a preferred embodiment the process is performed in the same 
chamber and with the same machine device. 

| M6 7| The present invenhon also covers the machine and apparatus necessary 

for performtng the various steps of the process mainly for diagnostic .d/on quantification of 
a(m icro)or g anism or component possibly present in a sample among at leas, two, preferably 
at least 4 other related (micro)organisms which comprises: 

,0168] capture molecules being bound to an insoluble solid support at spectfic 
, OC a,,ons according to an array, satd capture molecules being able to discriminate between 
re ,a,ed (m,cro,organisms or components, satd array having a density of a, least 4 d.screte 
regions per cm 2 solid support surface 

,0,691 a detection and/or quantification device of a signal formed at the locat.on 
of the binding between said target compound with said capture molecule 

,0,70) possibly reading device of information recorded upon said sohd support 
,0,7,1 a computer program to recognize the discrete regions bearing the target 
molecules and their locations 

,0,72, eorrelattng the presence of the signal a, these locations wth the deteehon 
and/or quantification of the said (micro)organism or component 

,01731 in a particular embodiment, this apparatus also performs the genettc 
amplification of the nucleotide sequences by PCR performed previously or in real ttme 
together with the identification of a (miero)organism or its components. 

,01741 Detection of other sequences can be advantageously performed on the 

same array (i.e. by allowing an hybridizatton with a standard nucleotide sequence used for 
the quantification, with consensus capture nucleotide sequences for the same or dtfferen, 
micro-organisms stratns, with a sequence allowing a detection of a possible anttbtotte 
resistances by micro-organisms or for positive or negattve control of hybrtdtzatton . Sat 
other capture nucleotide sequences have (posstbly) a spectfic sequence longer than to 

support (preferably in the array made with the other bound capture nncleottde sequences 
related to the invention). 
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|0175| These characteristics described in details for a specific detection and 

analysis of nucleotide sequences can be adapted by the person skilled in the art for other 
components of (micro )organisms such as receptors, antibodies, enzymes, etc. 

[0176] The present invention will be described in details in the following non- 

limiting examples in reference to the enclosed figures and tables. 

Brief Description of the Tables 

[0177] Table 1 presents identification of 3 gram-positive and 1 gram-negative 

bacteria at the genus level (horizontally) and at the species level (vertically). These bacteria 
are detected with the method of the invention on biochips after PCR amplification with 
consensus primers. The PCR was realized on the gyrase (sub-unit A) sequences. 

[0178] The identification of meat animals at the family level (horizontally) 

and at the genus and species levels (vertically) (3 levels of classification), detected with the 
method of the invention on biochips after PCR amplification with consensus primers. The 
PCR was realized on Cytochrome B gene sequences. 

[0179] Table 3 presents the identification of fishes at the family level 

(horizontally) and at the genus and species levels (vertically) (3 levels of classification), 
detected with the method of the invention on biochips after PCR amplification with 
consensus primers. The PCR was realized on CytochromB gene sequences. 

Examples 

Example 1: Detection of homologous FemA sequences on array bearitt2 Ions specific 
capture nucleotide sequences 

[0180] Production of the capture nucleotide sequences and of the targets 
[0181] The FemA genes corresponding to the different Staphylococci species 
were amplified separately by PCR using the following primers: 

[0182] S. aureus 1 : 5' CTTTTGCTGATCGTGATGACAAA 3' (SEQ ID 

NO: 1) 

[0183] S. aureus 2 : 5' TTTATTTAAAATATCACGCTCTTCG 3' (SEQ ID 

NO: 2) 
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1018 4| S epiJermiJis 1 : 5' TCGCGGTCCAGTAATAGATTATA 3' (SEQ ID 
3> ,0.851 S. cp^Ms 2 : 5' TGCATTTCCAGTTATTTCTCCC 3' (SEQ ID NO: 
4> ,0186, paralyticus,: 5' ATTGATC ATGGTATTG ATAGATAC 3' 

,SE0 'Z] 5) = 5 ' TTTAATCTTTTTGAGTGTCTTATAC 3' 

(SEQ1DN0;6> , • , s TAAAATGAAACAACTCGGTTATAAG 

|01881 £ saprophytics 1 : 5 lAAAAiunnn 

3 ' <SEO,DNO:7) , , 5 . AAACTATCCATACCATTAAGTACG 3' 

,0189| S. saprophytics 2 : 5 AMi.iflii.v-n 

(SEQ ID NO: 8) 

,0,90] »o-W: 5' CGACCAGATAACAAAAAAGCACAA (SEQ 

' DNO: , 9 019,1 S. homing : 5' GTAATTCGTTACCATGTTCTAA (SEQ ID 
NO: 10) 

,0,92] The PCR was performed in a final volume of 50 ,1 containing: 1 .5 mM 
MgC l2 10 mM Tris P H 8.4, 50 mM KC1, 0.8 pM of eaeh primer, 50 pM of each oNTP, 50 
,M of bio.in-16-dUTP,, 1.5 U of Taq DNA polymerase Biennis, 7.5% DMSO, 5 ng of 
p.asmid containing FemA gene. Samples were first denatured a, 94 o C for 3 min. Then 40 
cy c,es of amplification were performed consisting of 30 sec a, 94 o C , 30 sec a, 60 o C and 30 
sec a, 72 o C and a final extension step of ,0 min at 72 «C. Water controls were used as 
negative controls of the amp.ificatton. The sizes of the amplicons obtained using these 
primers were 108 bp fori', saprophytics, 139 bp for S. aureus, 1 IS bp for S. ho^is, .0, bp 
for S epulis and .28 bp for S. haentolyticus. The se q ue„ces of the capture nucleot.de 
sequences were the same as the corresponding amplicons bu, they were single strands. 

,0,93] The biochips also contained positive controls which were CMV 

ampiicons hybrids on their contending capture nucleotide sequence and negattve 
controls which were capture nucleotide sequences for a HIV4 sequence on which the CMV 
could not bind. 
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Capture nucleotide sequence immobilization 

, 0 ,94| The protocol described by Schena et al (Proc. Natl Acad. Set. USA 93. 

, 061 4 ,19%), was followed for the grafting of aminated DNA to aldehyde dertvatized glass. 
The lated capture nucleotide sciences were spotted from solutions a, — ons 
ranging from .50 to 3000 „M. The capture nucleotide sciences were prtnted onto 
sily L g d ml croscopic shdes with a home made robotic devtce (.0 pm pms from O n 
(UK, and siiylated (aidehyde) microscope shdes from Cell assocates (Hons on, USA , The 
spots have 400 pm ,n diameter and the volume dtspensed ,s about 0, nl. Shdes were dned a, 
room temperature and stored at 4 <>C until used. 

Hybr>d ' Z Z* - « Ml ° f *~ 

chamber.For positive controls we added 2 nM biotinylated CMV amphcons of 437 bp to ,h 

sofution; thetr corresponding capture nuclecttde sciences were spotted on the array. The 

buffer. 

Colorimetric detection 

,01*, The glass samples were incubated 45 min a, room temperature wtth 

SCO p. of streptavidin labeled w„h colloidal gold ,000 x diluted in blocking buffer <Ma,eic 
buffer ,00 mM pH 7.5. Nad ,50 mM, G,or,a milk powder 0.1%). After 5 washes wtth 

Lation solution (AAT, Namu, Belgium,. The slides were incubated 3 times 1 0 mm wtth 

reader. Each slides were then quantified by a specific auan.ificatton software. 

Fluorescence detection 
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,01971 The glass samples were incubated 45 min a, room temperature wrth 

800 p. of Cyanin 3 or Cyanin 5 labeled streptavidin. After washing, the shdes were drrcd 
before being stored a, room temperature. The detection was performed in the array scanner 
GS M 4.8 (Genetic Microsystem. Woburn. MA. USA, Each slide was then quanttfied by a 

specific quantification software. 

|0198 , The results give a cross-reaction between the species. For example, 

epi c,em,m amplicons hybridized on its capture nucleotide sequence give a value of 1 52, but 
gl ve a value of 144, 9. .3 and 20 respectively for the S. saprophytics. S. aureus, S. 
haemolyticus and S. hommis capture nucleotide sequences. 

ca pture nudsa MZ ismmS& , 

,01991 Protocols for capture nucleotide sequences immobiliza.ton and stiver 
staining detection were described in example 1 but the capture nucleotide sequences specfic 
of the 5 S.apHylococcus species were spotted at concentrations of 600 nM and are the 



lUliUWlllg. 

Name 


Sequence (5' -> 3 ) 


Capture nucleotide 
sequence 




ATaur02 

ATepi02 

AThae02 

AThom02 

ATsap02 


ATTTAAAATATCACGCTCTTCGTTTAG (SEQ ID NO: 11) 
ATTAAGCACATTTCTTTCATTATTTAG (SEQ ID NO: 12) 
ATTTAAAGTTTCACGTTCATTTTGTAA (S EQIDNO: 13) 
ATTTAATGTCTGACGTTCTGCATGAAG (SEQ ID NO: 14) 
ACTTAATACTTCGCGTTCAGCCTTTAA (S EQ ID NO: 15) 



,0200, In this case, the targets are fragments of the FemA gene sequence 
corresponding to the different Staphylococci species which were amplified by a PCR ustng 
the following consensus primers: 

,0201, APs,a P 03: 5' CCCACTCGCTTATATAGAATTTGA T ,SE 0 ID NO: ,6, 
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,0202] APstap04: 5' CCACTAGCG TACATCAAT TTTGA 3' (SEQ ID NO: 
,02031 APs.ap05: 5' GGTTTAATAAAGTCACCAACATATT 3' (SEQ ID NO: 

' 8) |0204| This PCR was performed in a final volume of 100 pi eontaining: 3 

mM MgCl 2 . , mM Tris pH 8, 1 pM of eaeh prrmer, 200 pM of dATP. dCTP and dGTP. 150 
„M of dTTP 50 pM of biotin-16-dUTP. 2.5 U of Tap DNA polymerase (Boehringer 
Mannheim. Allemagne), 1 U of Uracil-DN A-glycosylase hea, labile (Boehringer Mannhetm, 
A.iemagne,, I ng of plasmid containing FemA gene. Samples were firs, denatured at 94°C 
for 5 min. Then 40 cyeles of amplification were performed consisting of 1 mm a. C, 
min at 50°C and 1 min a. 72°C and a final extension step of 10 min a, 72«C. Water controls 
were used as negative controls of the amplification. The s.zes of the amplicons obtatned 
using these primers were 489 bp for all species. 

(02051 The hybridization solution was prepared as in example 1 and loaded 

on the slides. Slides were denatured at 98°C for 5 min. Hybridization are carried out a, 50°C 
for 2h. Samples are then washed 4 times with a washing buffer. The values were very low 
and almost undetectable. 

sequence . 

[02061 The experiment was conducted as described in example 2 wrth the same 

amplicons but the capture nucleotide sequences used are the following: 



Name 


Sequence (5' -> 3') 


Capture 






nucleotide 






sequence 

Ataur02 


ATTTAAAATATCACGCTCTTCGTTTAG 


(SEQ ID NO: 11) 


ATepi02 


ATTAAGCACATTTCTTTCATTATTTAG 


(SEQ ID NO: 12) 
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TATTTAG (SEQ1DN0:19) 
GAAITCAAAgTTGCTGA^^ 

GATrAAGCACATTTCTTTCATTATTTAG (SEQ ID NO: 20) 

GMITCAAAGIIGCIGAGAAIM^^ 
GTCTrCTTMMICIAAAGMATTAAGCACATTTCrrTCA 



TTATTTAG (SEQ IP NO: 21) 

'"The spacer sequences are underlined 

102071 The t ar g er ampEcons were 4S0op ,on g w M e «ae cap t ure — 



10208] The experiment was 



conducted as described in example 2 but the capture 



nucleotide sequences were spotted at concentrations 



of 3000 nM and are the following: 



Name 



Capture nucleotide 
sequence 

Ataur27 



Atepi27 



Sequence (5' -> 3') 



OAATICAMOIISCIGAGAA^ 



GATTTAAAATATCACGCTCTTCGTTTAG (SEQ ID NO: 22) 
TTCAAACTIGCTGAGAAJA^^ 



GA 



.TTAAGCACATTTCTTTCATTATTTAG (SEQ ID NO: 23) 
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Athae27 


GATTTAAAGTTTCACGTTCATTTTGTAA (SEQ ID NO: 24) 
GAATICAAAGTJGC^ 


Athom27 


GATTTAATCTCTGACGTTCTGCATGAAG (SEQ ID NO: 25) 
r-. a a TTP A A AGTTGCTr, j 0 \A T ^GTTC A ATGG A A( ,G A AUl 


Atsap27 


GACTTAATACTTCGCGTTCAGCCTTTAA ( SEQ ID NO: 26) 
—TZk—a Thp cnsrific seauences were of 27 bases 



a The spacer sequence 1 

,0209. The targets are fragments of the FemA gene seqnenee corresponding to the 
different Staphylococci speeies which were ampiified by PCR using the following consensus 

^Vo, APcons3-l: 5' TAAYAAARTCACCAACATAYTC 3' (SEQ ID NO: 27) 
,0211, APcons3-2: 5' TYMGNTCATTTATGGAAGATAC 3' (SEQIDNO:28) 



,0 21 2. A consensus sequence is present on the biochips which detects all the 
tes ,ed L„M~ species. All target sequences were amplified by PCR with the same 

pair of primers. , „ , 

102131 The size of the amplicons obtained using these pnmers were 587 bp 

for ail pedes. The consensus sequence capture nucleotide sequence was a 489 base long 
I, sldedDNAcomplementarytotheampliconsofS.— as amplified ,n e X am P , 
2 The detection was made in fiuorescence. Homology between the consensus captu 

and 85%. All the sequences hybridized on this consensus capture nuc.eottde sequence. 
1 H liaiJ firrrrrtrfrt--''"" komo lafous sequences 
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(0214| The experiment was conducted as described in example 4 but at a 
temperature of 43°C and the capture nucleotide sequences used are presented in the table 
here joined. The numbers after the names indieate the length of the specific sequenee, 

|0215| The FemA amplicons of S. anaerobius (a subspeetes ol S. aureus) 

were hybridized on an array bearing capture nucleotide sequences of 67 single stranded bases 
with either 15, 27 and 40 bases specific for the S. aureus, anaerobius and epidemics a, then 
extremities. The dtfference between the capture nucleotide sequences of anaerobius and 
aureus was only one base in the .5 base capture nucleotide seqnenee and 2 in the 27 and the 
40 bases. 

,02161 The amplicons of the FemA from the three S,aphylococcu S spectes 

were hybridized on the array. 



Name 



Sequence (5' -> 3') 



Capture 

nucleotide 

sequence 

Ataurl5 



Ataur27 



Ataur40 



Atanal 5 



Atana27 



GMJTCAi^TI^^ 



qqj^^TCJJ^AAAATGCTCTTCGTTTAGTT (SEQ ID NO: 29) 



GAMTC^^TTGCI^^ 



CGATTTAAAATATCGCTCTTCGTTTAG (SEQ ID NO: 22) 



\ATATCACGCTCTTCGTTTAGTTCTTT (SEQ ID NO: 30) 
GAATTCAAAGJTGC^^ 



CGTCTTCTTAAAATGCTCTTCATTTAGTT (SEQ ID NO: 31) 



GAAjTCAAAGT TGCTG^^ 



CGGTTTAAAATATCACGCTCTTCATTTAG (SEQ ID NO 
32) 
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Atana40 



Atepil5 



Atepi27 



Atepi40 



G M TTCAMOIIGCTGACL^^ 



AAATATCACGCTCTTCATTTAGTTCTTT (SEQ ID NO: 33) 
GAAIICAAACTIOCTXi^^ 

£OjCT]^n^AAATTTTCATTATTTAGTT (SEQ ID NO: 34) 



l _ jML ^_ ^QTTnrTG— AT.r.TTrAATOGAAGGAAG 
CGATTAAGCACATTTCTTTCATTATTTAG (SEQ ID NO: 



23) 



GMTTCAAAffllGCI^^ 



OCACATTTCTTTCATTATTTAGTTCCTC (SEQ ID NO: 35) 



|021 7] The experiment was eonducted as descnbed in example 4 wnh the capture 
nucleotide se q uences spotted at concentrations of 3000 nM. The bacteria. FemA sequences 
were serially diluted before the PCR and being incubated with the arrays. 

The consensus primers and the amplicons were the same as described in the example 
4 but the capture probes were chosen for the identified of 15 Staphylococcus species. The 
experiment is conducted as in example 4. The capture nucleotide sequences eon.am a spacer 
fixed on the support by its 5' end and of the following sequence 5' 
GAATTCAAAGTTGCTGAGAATAGTTCAATGGAAGGAAGCG 3' (SEQ ID NO: 36) 

followed by the following specific sequences for the various femA from the different 
Staphylococcus. 



[02181 S. aureus 



ATTTAAAATATCACGCTCTTCGTTTAG (SEQ ID NO: 



37) 
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• 


W 




|0219| 


S. epidermidis: 


ATT A AGC AC ATTTC TTTC ATT ATTT AG 


(SEQ ID 


NO: 38) 

10220] 


S. haemolyticus: 


ATTTAAAGTTTCACGITCATTTTGTAA 


(SEQ 1U 


NO: 39) 

[0221] 


S. hominis: 


ATTTAATGTCTG ACGTTCTGCATGAAG 


(SEQ ID 


NO: 40) 

[0222] 


S. saprophyticus: 


ACTTAATACTTCGCGTTCAGCCTTTAA 


(SEQ ID 


NO: 41) 









,0223, S. capitis: ATTAAGAACATCTCTTTCATTATTAAG (SEQ ID NO: 

,0224] S.caseolyiicu, ATAAAGACATTCGAGACGAAGGCT (SEQ ID 

NO:43) ,„22 5| S. cohnii: ACTTAACACTTCACGCTCTGACTTGAG (SEQ ID NO: 

,0226, S.*W*na« ACTTAAAACTTCACGTTCAGCAGTAAG (SEQ ID 

NO '' 45 io227, S < r. GTGGAAA ICTTGCTCTTC AG ATTTCAG (SEQ ID 

NO:46> l „228, S./^— TTCTAAAGTTTGTCGTTCATTCGTTAG (SEQ ID 

NO ' 47) | „2291 S.scHMferi: TTTAAAGTCTTGCGCTTCAGTGTTGAG (SEQ ID 

NO:48) |02,0] Ssciur, GTTGTATTGTTCATGTTCTTTTTCTAA (SEQ ID NO: 49) 

,0231, S solans: TTCTAAATTCTTTTGTTCAGCGTTCAA (SEQ ID 

NO;50 Ul AGTTAAGGTTTCTTTTTCATTATTGAG (SEQ ID 

i„2331 S. xylosus: GCTTAACACCTCACGTTGAGCTTGCAA (SEQ ID NO: 



NO: 51) 
52) 
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Mycobacteria species 

|02341 The P34 genes present in all Mycobacteria were all amplified with the 
following consensus primers: 
Sense 

(0235] MycU4 5' CATGCAGTGAATTAGAACGT 3' (SEQ ID NO: 53) located 
at the position 496-5 1 5 of the gene, Tm = 56°C 
Antisense 

[0236] APmcon02 5' GTASGTCATRRSTYCTCC 3' (SEQ ID NO: 54) located at 
the position 733-750 of the gene, Tm = 52-58°C 
[0237] S = C or G 
[0238] R = A or G 
[02391 Y = T or C 

[0240] The size of amplified products ranges from 123 to 258 bp. 

[0241] The following capture nucleotide sequences were chosen for the specific 
capture of the Mycobacteria sequences: 



Capture nucleotide sequences 

[0242] M. avium : 
(SEQ ID NO: 55) 

[0243] M. gastrii 1 : 
(SEQ ID NO: 56) 

[0244] M. gastrii 3 : 
NO: 57) 

[0245] M. gastrii 5 : 
(SEQ ID NO: 58) 

[0246] M. gastrii 7 : 
(SEQ ID NO: 59) 

[0247] M. gordonae : 5' GACGGGCAC I AGTTGTCAGAGG 3' (22 nt) (SEQ 
ID NO: 60) 



5' CGGTCGTCTCCGAAGCCCGCG 3' (21 nt) 
5' GATCGGCAGCGGTGCCGGGG 3' (20 nt) 
5' GTATCGCGGGCGGCAAGGT 3' (19 nt) (SEQ ID 
5' TCTGCCGATCGGCAGCGGTGCCGG 3' (24nt) 
5' GCCGGGGCCGGTATTCGCGGGCGG 3' (24nt) 
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,02481 M. intraeellnlare .: 5' OGGCCGCCGGGGGCC TCGCCG 3' (2! nt) 
(SEQ ID NO: 61) 

|02 49| M. intracellulare 3 : 5' GCCTCGCCGCCCAAGACAGTG 3' (2! „.) 
(SEQ ID NO: 62) 

, 02S0 ] M. leprae: 5' GATTTCGGCGTCCATCGGTGGT 3' (22 nt) (SEQ ID NO: 

^ [02511 M.kansasil: 5' GATCGTCGGCAGTGGTGACGG 3' (21 nt) (SEQ 
ID NO: 64) 

,02521 M.kansasi3: 5' TCGTCGGCAGTGGTGAC 3' (17 nt) (SEQ ID NO: 
,02531 M.kansas.5: 5' ATCCGCCGATCGTCGGCAGTGGTGACG 3' (27 

nt) 

(SEQ ID NO: 66) 

[0254] M. malmoense : 5' GACCCACAACACTGGTCGGCG 3' (21 nt) (SEQ 
ID NO: 67) 

[02551 M. marinum : 5' CGGAGGTGATGGCGCTGGTCG 3' ,21 nt, (SEQ 
ID NO: 68) 

[02561 M. serofnlacenm : 5' CGGCGGCACGGATCGGCGTC (20 n.) (SEQ ID 
NO: 69) 

,0257] M.simiae: 5' ATCGCTCCTGGTCGCGCCTA 3' (20 nt) (SEQ ID 

NO: 70) 

[02581 M sznlgai : 5' CCCGGCGCGACCAGCAGAACG 3' (21 nt) (SEQ 
ID NO: 71) 

[02591 M..ubercnlosis: 5' GCCGTCCAGTCGTTAATGTCGC 3 1 (22 nt) (SEQ 
ID NO: 72) 

,0260, M.xenopi: 5' CGGTAGAAGCTGCGATGACACG 3' (22 n.) 

(SEQ ID NO: 73) 

[0261] Each of the sequences above comprises a spacer at its 5' end. Spacer 

sequence: 5< GAATTCAAAGTTGCTGAGAATAGTTCAATGGAAGGAAGCGTCTTC 3' 
(SEQ ID NO: 74). Capture nucleotide sequences were aminated at their 5' end. 



Exam ple 9: Detection o f MAGE senes 

|02621 MAGE genes were all amplified with the following consensus 

primers: 



Sense 



DPSCONS2 5' GGGCTCCAGCAGCCAAGAAGAGGA 3' (SEQ ID NO: 75). 
located at the 398-421 position of the gene 
[0263] Tm = 78°C 

[0264] Other amplicons were added as sense primer in order to increase the 

efficiency of the PCR for some MAGEs: 

- DPSMAGE1 5' GGGTTCCAGCAGCCGTGAAGAGGA 3 1 (SEQ ID NO: 76) 

[0265] Tm = 78°C 

- DPSMAG8 5' GGGTTCCAGCAGCAATGAAGAGGA 3' (SEQ ID NO: 77) Tm = 



74°C 



- DPSMAG12 5 1 GGGCTCCAGCAACGAAGAACAGGA 3' (SEQ ID NO: 78) 
[0266] Tm = 76°C 



Antisense 

- DPASCONB4 5' CGGTACTCCAGGTAGTTTTCCTGC 3' (SEQ ID NO: 79), 
located at the position 91 3-936 of the gene, Tm = 74°C 

[0267] The size of the amplified products are around 530 bp. 

[0268] The following capture nucleotide sequences of 27 nucleotides were 

chosen for the specific capture of the MAGE sequences: 

Capture nucleotide sequences 

[0269] Mage 1 DTAS01 5' ACAAGGACTCCAGGATACAAGAGGTGC 

3' (SEQ ID NO: 80) 

[0270] Mage 2 DTAS02 5' ACTCGGACTCCAGG I CGGGAAACATTC 3' 
(SEQ ID NO: 81) 
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|0271| Mage3DTS0306 5' AAOACAO TATCTTGGCGGATCCCAAGA 
3' (SEQ ID NO: 82) 

,0272, Mage 4 DTAS04 5' I CGGAACAAGCACTCTGCGTCAGGCGA 
3' (SEQ ID NO: 83) 

[0273] Mage 5 DTAS05 5' GCTCGGAACACAGACTCTGGGTCAGGG 
3' (SEQ ID NO: 84) 

[02741 Mage 6 DTS06 5' CAAGACAGGCTTCCTGATAATCATCCT 3' (SEQ 

IDNO l 8 027 5 l Mage 7 DTAS07 5' AGGACGCCAGGTGAGCGGGGTGTGTCT 
3' (SEQ ID NO: 86) 

[0276] Mage 8 DTAS08 5' GGGACTCCAGGTGAGCTGGGTCCGGGG 
3' (SEQ ID NO: 87) 

[0 277] Mage 9 DTAS09 5' TGAACTCCAGCTGAGCTGGGTCGACCG 3 
(SEQ ID NO: 88 ) 

[02781 Mage 10 DTAS10 5' TGGGTAAAGACTCACTGTCTGGCAGGA 3 
(SEQ ID NO: 89) 

[0279, Mage 1 1 DTAS1 1 5' GAAAAGGACTCAGGGTCTATCAGGTCA 
3' (SEQ ID NO: 90) 

,0280| Mage 1 2 DTAS 12 5' GTGCTACTTGGAAGCTCGTCTCCAGGT 3 
(SEQ ID NO: 91) 

[0281] Each of the sequences above comprises a spacer aminated at its 5' end 

in order to be covalently linked to the glass. Spacer sequence 
5' GAATTCAAAGTTGCTGAGAATAGTTCAATGGAAGGAAGCG 3' (SEQ ID NO: 36) 

[02821 They were spotted on aldehyde bearing glasses and used lor the 

detection of the MAGEs amplified by the consensus primers given here above. The results 
showed a non equivocal identification of the MAGEs present in the tumors compared to 
identification using 12 specific PCR. one for each MAGE sequences. 

r rnm v y W: [Je n malion orcvrolrin dopamine receptor* s„bt, W s "» 
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|0283] Dopamine Receptor coupled to the G-protein were all amplified with 

the following consensus primers: 

Sense 

- CONSENSUS2-3-4 

[0284] 5' TGCAGACMACCACCAACTACTT 3' (SEQ ID NO: 92) located at the 
position 221-242 of the gene, Tm = 66°C 
[0285] M = A or C 

-CONSENSUS 1-5 

[0286] 5' TGMGGKCCAAGATGACCAACWT 3 1 (SEQ ID NO: 93) (22 nt) 
located at the position 221-240 of the gene, Tm = 66°C 
[0287] M = A or C 
[0288] K = G or T 
[0289] W = A or T 

Antisense 

[0290] 5' TCATGRCRCASAGGTTCAGGAT 3' (SEQ ID NO: 94) located at the 
position 395-416 of the gene, Tm = 64-68°C 
[0291] R = A or G 
[0292] S = C or G 

[0293] The size of the amplified product is 1 96 bp. 

[0294] The following capture nucleotide sequences of 27 nucleotides were 

chosen for the specific capture of the dopamine receptor sequences: 

Capture nucleotide sequences 

[0295] DRD1 5' CTGGCTTTTGGCCTTTGGGTCCCTTTT 3 1 (SEQ ID NO: 95) 
[0296] DRD2 5' TGATTGGAAATTCAGCAGGATTCACTG 3' (SEQ ID NO: 

96) 
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|0297| DRD3 5' GAGTCTGGAATTTCAGCCGCATTTGCT 3' (SEQ ID NO: 

97) 

,0298) DRD4 5' CGTCTGGCTGCTGAGCCCCCGCCTCTG 3' (SBQ ID NO: 

|„299| DRD5 5' CTGGGTACTGGCCCTTTGGGACATTCT 3' (SEQ ID NO: 



98) 
99) 

l0 300] Each of the sequences above comprised an aminated spacer at its 5' 

nd Spacer sequence 5' 

GAATTCAAAGTTGCTGAGAATAGTTCAATGGAAGGAAGCG (SEQ ID NO: 36). 

Exanmlellllden^^ 

[0301] Histamine Receptor coupled to the G-protein were all amplified with the 

following primers: 
Sense 

- HI sense 

i0302] 5' CTCCGTCCAGCAACCCCT 3' (SEQ ID NO: 100) (18 nt) located at 
the Position 381-398 of the gene, Tm = 60°C 

- H2sense 

10303] 5' CTGTGCTGGTCACCCCAGT 3' (SEQ ID NO: 101) (19 nt) located at 
the Position 380-398 of the gene, Tm = 62°C 

- H3 sense 

,0304, 5' ACTCATCAGCTATGACCGATT 3' (SEQ ID NO: 102) (2. n.) located 

at the Position 

[0305] 378-398 of the gene. Tm = 60°C 

Antisense 

- HI antisense 
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,0306, 5' ACCTTCCTTGGT ATCGTCTG V (SEQ .D NO: ,03, (20 nt, ,oca,ed a, 
,he Position 722-741 of the gene. Tm = 60°C 

|0307| l ' SerL ^ GAAAGCAGCAGATGATGAAGG 3' (SEQ ID NO: ,04, (2, nt) 
located at the Position 722-742 of the gene, Tm = 62°C 

io^TGGATCTGGTGGGGGTTCXG , (SEQ ,0 NO: ,03, (,, nt, located a, 
the Position 722-740 of the gene, Tm = 62°C 

, 03091 Size of .he amplified product ranged from 359 to 364 bp. 

'^0, The foUowing captnre nndeot.de sequences were ehosen for the 

specific captnre of the histamine receptor sequences: 

H2 5' AGGATAGGGTGATAGAAATAAC 3' (22 nt) (SEQ ID NO: ,07, 
,03131 H3 5' TCTCGTGTCCCCCTGCTG 3' (18 nt, (SEQ ,D NO: ,08) 

[0314 | Each of the sequences above comprised a spacer at its 5' end. 

sequence 

oaat^Lt^^ 3 (SEQ 10 N0 " 36> ' 

Capture nucleotide sequences were aminated at thetr 5' end. 



the following primers: 

SenSe .Co n sensusforthesub ty peslA.,B.,C.,D.,E.2A.2B.2C. 4.6.7 
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,03,71 5'ATCHTGCACCTSTCiBGBCAT 3' (SEQ ,D NO: ,09, Tm - 58-64°C 

(20 nt) 

|03181 H = C or A or T 

(03191 S = CorG 

[03201 B = CorTorG 

,032,1 1A ATCCTGCACCTGTGCGCCAT (0 mismatch, posttton ,70.89 
<SEQ, Z. 110) 'BATCATGCATCTCTGTGTCAT(,m,sma,ch)pos i ,,on397-4,6( S EO 

,DN0 1 'o323, ,C ATCATGCACCTCTGCGCCAT (0 mismatch, position 427-446 
<SEQ "JowT '''id ATCCTGCATCTCTGTGTCAT (, mismatch) position 367-386 (SEQ 
1DN0 , 03251 IE ATCTTGCACCTGTCGGCIAT (2 mismatches) position 33,-350 
^'Z 114 - ATCATGCACCTCTGCGCCAT (0 mtsmatch, position 487,06 
(SEQ, X ,,5, 2BATCATGCATCT C TGTGCCAT,, ml s m a,ch,positio„42^^^ 
IDNO | 1 0328| 2C ATCATGCACCTCTGCGCCAT (0 mismatch, position 24-43 (SEQ 

' DN0 ,1329, 4 ATTTTTCACCTCTGCTGCAT (3 mismatches) (SEQ ID NO: ,18, 
0330 6 ATCCTCAACCTCTGCTTCAT (3 mismatches) (SEQ ID NO: 1.9) 
„ 31 7 ATCATGACCCTGTGCGTGAT (3 mismatches, (SEQ ID NO: ,20, 



- Consensus 4, 6 „ MOf 

,0332, 5' ATCVTYCACCTCTGCYKCAT 3' (SEQ ID NO: ,21) Tm - 52-64 C 

(20 nt) 



[0333] K = G or T 
[0334[ Y = T or C 
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,03351 4 ATTTTTCACCTCTCCTGCAT (SEQ ID NO: 122, (1 mismatch, 

^oi; 41 6 ATCCTCAACCTCTGCCTCAT (SEQ ,D NO: ,23, „ mismatch, 
position 340-359 



- Consensus 5 A, 5 B ^ , 8 , w 

,03371 5' ATCTGGAAYGTGRCAGCCAT 3' (SEQ ID NO: .24, Tm - 58-62 C 



- Consensus 5A, 5B 

(20 nt) 



[0338] Y = T or C 
[03391 R = AorG 

,03401 5A ATCTGGAATGTGACAGCAAT (SEQ ID NO: ,25) (, m.sma.ch) 
SB ATCTGGAACGTGGCGGCCAT (SEQ ,D NO: ,26) „ mismatch) 

position 424-443 

^ ATCATGACCCTGTGCGTGAT 3' (SEQ ID NO: 127) Tm - 56°C (18 
nt) position 517-536 

ST ^ CTTCCGGAACGATTAGAAA 3' (SEQ ID NO: ,28, Tm = 54°C (19 
nt) position 404-422 

AntiSenSC fc 1 A IB 1C ID IE 2A 2B,2C.4,7Tm = 48-58 °C 

-Consensus for the subtypes 1 A. IB, 1C, ID, m,z^ , 

[0344] 5' TTGGHNGCYTTCYGBTC 3' (SEQ ID NO: 129) 
[0345] Y = T or C 

H = A or T or C 

[0346] N = A or C or G or T 

[0347] B = C or T or G 

,0348, ,ATTCACCGICTTCCTTTC(4misma,ches)(SEQIDNO: 130) 
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103491 1B TTGGTOGCmOCGCTC (, «-ch, position 9.3-929 (SEQ ID 
,C TTGGAAGCTTTCTTTTC (. mismatch, position 922-938 (SEQ ID 
ID T rAGTGGCTTTCCTTTC ,2 mismatches) posttion 877-893 ( SEQ .D 
' "L 52] ,E GTGGCTGCTTTGCGTTC ,2 mismatches) position 862-878 (SEQ ,D 
N0 '' "J**! 2A TTGCACGCCTTTTGCTC (2 mismatches, posttion 952-96S (SEQ ID 
Nal3 ;„3 5 4, 2BTTTGAGGCTCTCTGrrC ( 2 m U ma tches) P os,tion9 5 2-968 (SEQI D 
13 ;„3 55 , 2C TTGGAAGCTTTCTTTTC (. mistna.cn) position 424-440 (SEQ ID 

NO ' 13 ?»356. 4 TTGGCTGCTTTCCGGTC (2 mismatches) (SEQ ID NO: 138) 

S 7 GTGGCTGCTTTCTGTTC 0 mismatch, positton 973-989 (SEQ .D 

NO: 139) 

; 0 S 3 P 5 :; flC 'i TTCACCGTCTTCCTTTC 3' (SEQ ID NO: ,40) Tm - 50«C (17 nt) 
position 1018-1034 

; 0 s ;;f 4 5 . ^00^^ 3 . ( se Q , d n 0: Tm - 5 2= c ,. 7 n„ 

position 762-778 

ATAAAGAGCGGGTAGATG , (SEQ ID N 0: ,42, Tm - 52°C (18 

nt) position 945-963 



- Consensus 5A, 5B 



NO: 144) 
10 

NO: 145) 



,036.1 5'CCTTCTGGTCCCTCCA3<SEQ,DNO: ,43)Tm = 52°C <16nt) 
,0362, 5A CCTTCTGTTCCCTCCA (. mismatch, position 823-840 (SEQ ID 
10363] 5B CCTTCTGCTCCCGCCA (1 mtsmatch) position 862-879 (SEQ ID 



" ACCGGGGACTCTGTGT 3' (SEQ ID NO: ,46) Tm - 52«C (.6 nt, 
po*n ,072,089 ^ ^ ^ ^ ^ _ ^ for the 
specific captore of the serotonin receptor subtypes sequences: 



149) 
150) 



C^^ = ;^ CM ^ 3. ,2, n.) (SEQ ID NO: 

,0367, HTR2A 5' GTGGTGAATGGGGTTCTGG 3' (19 nt) (SEQ ID NO: 

S HTR2B 5. TGGCCTGAATTGGCTTTTTGA 3 (2, n„ (SEQ ID NO: 

,0369, HTR2C/1C 5' TTATTCACGAACACTTTGCTTT 3' (22 nt) (SEQ ID NO: 

,03,01 HTR1B 5' AATAGTCCACCGCATCAGTG 3' (20 nt) (SEQ ID NO: 15, 

, HTR1D , GTACTCCAGGGCATCGGTG 3 (19 „«, <SEQ ID NOM5 2, 

L HTR1 A 5' CATAGTCTATAGGGTCGGTG 3' (20 nt) (SEQ ID NO: 153 
HTR1 E 5' ATACTCGACTGCGTCTGTG A 3' (20 nt) (SEQ ID ^ ' 

3 4 HTR7 5' GTACGTGAGGGGTCTCGTG 3' (19 nt) (SEQ ID NO: 155 

5 HTR5 A 5' GGCGCGTTATTG ACC AGTA 3' (1 9 nt) (SEQ ID NO: 1 5l 

6 HTR5B 5' GGCGCGTGATAGTCCAGT 3' (18 nt) (SEQ ID NO: 157) 
',03,7, HTR3B 5' GATATCAAAGGGGAAAGCGTA 3 (2, nt, (SEQ ID NO: 

,58> ,0378, HTR4 5' AAACCAAAGGTTGACAGCAG 3' (20 nt) (SEQ ID NO: 159) 



153) 
154) 

i) 

156) 
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[0 3791 HTR6 5' GTAGCGCAGCGGCGAGAG 3' (18 nt) (SEQ ID NO: 160) 

,03801 Each of the sequences above comprises a spacer at its 5' end 

[0381] Spacer sequence 



5' 



|0381] Spacer 

GAATTCAAAGTTGCTGAGAATAGTTCAATGGAAGGAAGCG 3' (SEQ ID NO: 36). 
Capture nucleotide sequences were aminated at their 5' end. 

Exam gle 13 : Identmcati onoUhe HLA-A subtypes. 

[0382] The HLA-A subtypes were amplified with the following consensus 

primers: 

SenSC [0383] IPSCONA 5' GACAGCGACGCCGCGAGCCA 3' (SEQ ID NO: 161) 
located at the position 181-200 of the gene, Tm = 70°C 

"1384] IPASCONA 5 CGTGTCCTGGGTCTGGTCCTCC 3' (SEQ ID NO: 162) 
located at the position 735-754 of the gene, Tm - 74°C 

[0385] The size of the amplified product was 574 bp. 

[0386] The following capture nucleotide sequences of 27 nucleotides were 

chosen for the specific capture of the HLA-A sequences: 

Capture nucleotide sequences 

[0387] HLA-A 1 ITSA01 
GGAGGGCCGGTGCGTGGACGGGCTCCG 3' (SEQ ID NO: 163) 

[0388] HLA-A2 ITASA02 
TCTCCCCGTCCCAATACTCCGGACCCT 3' (SEQ ID NO: 164) 

,0389, HLA-A3 ITASA03A 5' CTGGGCCTTCACATTCCGTGTCTCCTG 

3' (SEQ ID NO: 165) 
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IXSA03B 5' AGCGCAAGXGGGAGGCGGCCCAXGAGG 3' (SEQ ID 

NO: 166) 5 . 

|0390| HLA-A11 ITSA11A 
GCCCATGCGGCGGAGCAGCAGAGAGCC 3' (SEQ ID NO: 167, 

ITSAUB 5' CCTGGAGGGCCGGTGCGTGGAGTGGCT 3' (SEQ ID NO: 168, 

|0391| HLA-A23 ITSA23A 5' 
GCCCGTGTGGCGGAGCAGTTGAGAGCC 3' (SEQ ID NO: 169) 

,TASA23B 5' CCTrCACTTTCCCTGTCTCCTCGTCCC 3' (SEQ ,D NO: .70) 

[0392] HLA-A24 1TSA24A 5' 
GCCCATGTGGCGGAGCAGCAGAGAGCC 3' (SEQ ID NO: 171) 

ITASA24B 5' TAGGGGAGCGCGATCCGCAGGTTCTCT 3 

(SEQI ZT 2, H— "ASA25A 5 -OCGGAOCGCGATCGGCAGGCTGTGT , 

<SEQlD " AS "L .XGACAXXCCCXOXOXXGCGGXCCCAAX^SEQIDNO: ,74, 
,Z HEA-A261TASA26 , GGGTCCCCAGGTTCGCTCGGTCAGTCT 

3 ' (SEQ ;r :17 l--- 5 ' TCACAXXGOOXGXCXGCAGGXGOCAAX 

"^r'HEA-OITASA, 5'CGTAGGCGTGCTGTTCATACCCGCGGA 

3,(SEQ ^T' 7 H-3nXAS A 3, , GCCAAXACXCAGGCCXCXGGXGCXCXA 

3' (SEQ ID NO: 178, 

|03981 HLA-A33 IXSA33 5' 
CGCACGGACCCCCCCAGGACGCAXAXG 3' (SEQ ID NO: ,79) 

|0399] HLA-A68 IXSA68A 5' 
C GCGGCCC AXGXGGCGG AGC AGXGG AG 3' (SEQ ID NO: 1 80, 

; 4M1 IXASA68B S GXCGXAGGCGXCCXGCCGGXACCCGCG X 

(SEQ1 ;:„ 0 i r , H L A.A69,XASA6 9 5 AXCCXCXGGACGGXGXGAGAACCGGCC 
3' (SEQ ID NO: 182) 
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10402| Each of the sciences above eontpnsed an a m inate d ^ 
Spjsjnce 5' GAATTCAAAGTTGCTGAGAATAGTTCAATGGAAGGAAGCG 3 



(SEQ ID NO: 36) 



primers : 
Sense 

,„"' GCCAGAGCCTGAGGA 3' (SEQ ID NO: ,83) loeated a. the position 
1297-1311 ofthe3a3 gene,Tm = 50°C 

Antisense 

- Consensus a3,a23, a l,a2 

,0405, 5' TCAAAAGAAATTAACAGAGA 3' (SEQ ID NO: 184, loeated at the 
position 1839-1858 of the 3a3 gene. Tm = 50°C 

;„4oT' Ca 5' ACAATGAAGGTAACATAGG 3' (SEQ ID NO: .85, loeated a, the 
position 2015-2033 of the 3a9 gene Tm = 52°C 

iotTT'l'ACTGATGGAACTAACTGG 3' (SEQ ID NO: 186) located at the 

position 1830-1846 of the 3al8 gene Tm = 52°C 

[0408] The length of the PGR product was around 560 bp. 

[0 409, The following capture nucleotide sequences were chosen for the 

specific capture of the cytochrome P-450 3a sequences: 

Capture nucleotide sequence 
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190) 



,04,0, 3ul 5' TGTTTTG ATTCGGTAC ATCTTTG 3' (23 nt) (SEO 'D NO: 187) 
« 5' TTG ATTTGGT AC ATCTfTGCT 3' (21 nt) (SEQ ID NO: ,8 , 
3A9 5' ACTCCTGGGGGTTTTGGGTG 3' (20 nt) (SEQ ID NO: 
12 3A,8 5. ATTACTG AGTATEC AG AA A 1 I C AC 3' (24 nt, (SEQ >D NO: 

,04,4, 3A2 5- GGTTAAAGATTTGGTACATTTATGG 3' (25 „., (SEQ ID NO: 
191) 

|0 4, 5| Each of the sequences above comprised a spacer at its 5' end 

sequence 

GAATTCAAAG 1TGCTGAGAATAGTTC AA 1 GGA AGO AAGCG , (SEQ ,D NO: 3d, 
Capture nucleotide sequences were aminated at then 5' end. 

Each of the sequences above comprises a spacer at its 5' end ^ 

sequence 

GAATTCAAAGTTCCTGAGAATAGTTCAATGGAAGGAAGCG (SEQ ID NO. 36). 



& ^^^^osen forthe amplification step of the GMO. 

3 detect GMO on biochips: 



[0418] 
[0419] 



Consensus primers t 





Reverse 


Forward 

5 ' CGTCTTC A AAGC AAGTGG ATTG3 ' 
(SEQ ID NO: 192) 


OPT352lT : 35S) 

5 ' G A A ACCCT A ATTCC CTT ATC AGGG3 ' 
(SEQ ID NO: 193) 


WfE9TTTE9) 

5 ' tc ATGG ATTTGT AGTTG AGT ATG A A3 ' 
(SEQ ID NO: 194) 


OPTnos2 ( 1 -nos) 

5-ATCTTAAGAAACTTTATTGCCAAATG 
T3' (SEQ ID NO: 195) 


OPEPST(EPSPS) 

5 * GCTGT AGTTGTTGGCTGTGGT3 
(SEQ ID NO: 1%) 


l3PTE^2~(T-E9) 

5 ' CTGATGC ATTG AACTTGACG A3 
(SEQ ID NO: 197) 
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OPLBl (octopine Lett Border) 
5'ATCAGCAATGAGTATGATGGTCAAT3' 

(SEQ ID NO: 198) 


OPEPS4 (EPSPS) 

5"GCGACATCAGGCATCTTGTT3' 
(SEQ ID NO: 199) 


lOPLBllnopaline LeftBorder) 
5 ' AC A A ATTG ACGCTT AG AC AACT3 ' 
(SEQ ID NO: 200) 


OPRB2 ( octopine Right Border) 
5-TGCCAGTCAGCATCATCACAC3' 
(SEQ ID NO: 201) 




OPRB4 (nopaline Right Border) 

5 ' T A AGGGAGTC ACGTTATGACC3 ' 

(SEQ ID NO: 202) 



[0420] 
[0421] 
Monsanto) 

[0422] 
[0423] 
[0424] 
[0425] 



These primers allowed the amplification of the following genes: 
1) CTP1, CTP2, CP4EPSPS, S CrylAb and hsp 70 Int. in Mon 809 (corn, 



2 ) hsp 70 Int. and S CrylAb in Mon 810 (corn, Monsanto) 

3 ) S CrylAb and S Pat in Bt 1 1 (corn, Novartis) 

4) CTP4 and EPSPS in GTS40-3-2 (soybean, Monsanto) 
The capture nucleotide sequences were chosen in these sequences to 

allow discrimination. Each of the sequences above comprised a spacer at its 5' end 

[0426] Spacer sequence 5 ' 

GAATTCAAAGTTGCTGAGAATAGTTCAATGGAAGGAAGCG (SEQ ID NO: 36). 

l0 427] The following sequences were chosen as specific capture probes of the 

GM0 ' [0428] OT1 pat (T25, Btll) TGGTGGATGGCATGATGTTGGTTTTTGGCA 
(SEQ ID NO: 203) 

[0429] OT2 CrylAb (Btll) GCACGAAGCTCTGCAATCGCACAAACCCGT 
(SEQ ID NO: 204) 

,0430[ OT3 P-PCK (Btl76) TGGGGGTAGCTGTAGTCGGACTCGGACTGG 
(SEQ ID NO: 205) 

CP4EPSPS/Tnos 

[0431] OT4 

AGCCCCTAGCTAGGGGGTGGCCAGGAAGTA (SEQ ID NO: 206) 
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sjeciessmilkcsumreM^ 

Amplification of the sequences 

,0432] The amplified target sequences are fragments of the gyrase gene (sub- 

uni , A) sequences corresponding to the different genus and species (table 1) which were 
amplified by a PCR using the following consensus primers : 

10433] Pgyrl : 5' GANGTNATSGGTAAATAYCA 3' (SEQ ID NO: 207) 
[0434] Pgyr2: 5' CGNRYYTCVGTRTAACG 3' (SEQ ID NO: 208) 

10435] The PCR was performed in a final volume of 100 pi containing: 3 mM 

MgCl 2 1 mM Tris pH 8. 1 pM of each primer, 200 pM of dATP, dCTP and dGTP, .50 pM 
of dTTP 50 pM of biotin-16-dUTP. 2.5 U of Taq DNA polymerase (Boehringer Mannhetm. 
Allemagne) 1 U of Uraci.-DNA-glycosylasc hea, labile (Boehringer Mannhetm, 
Allemagne), , ng of plasmid containing gyrase gene. Samples were firs, denatured £ 94-C 
for 5 min. Then 40 cycles of amplification were performed consisting of 30 sec at 94 C. 
sec at 48 -C and 30 sec a, 72°C and a final extension step of .0 min a, 72°C. Water controls 
were used as negative controls of the amplification. The sizes of the amplicons obtamed 
using these primers were 166 bp for all genera 

Production of the capture nucleotide sequences and of the targets 

,0436] The capture nucleotide sequences contain a spacer fixed on the support 

its 5 - end and of the following sequence 
5'ATAAAAAAGTGGGTCTTAGAAATAAATTTCGAAGTGCAATAATTATTATTCAC 

AACATTTCGATTTTTGCAACTACTTCAGTTCACTCCA3') (SEQ ID NO: 209), 
Mowed by the following specific sequences for the various Gyrase from the d.fferen, 



bacteria: 


Name 


Sequence (5' -> 3 ) 


Capture 
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nucleotide 

sequence 

A. Genus lev el 

Staphy genus 

T Entero genus 
T Strepto genus 

R S pecies level 



GACTCWTCAATTTATGAWGCHATGGTAHGAAYGG 

(SEQIDNO:210) 
GACAGTGCGATYTAYGARTCAATGGTRCGG (SEQ ID 

NO: 211) 

TGGTTCGTATGGCTCAATGGTGGAGYTAY (SEQ ID NO: 
212) 



CTCAAGATTTCAGTTATCGTTATCCGCT (SEQ ID NO: 
213) 



T S. epidermidis 
T S. hominis 

T Entero.faecium 
T Entero.faecalis 



T S. pneumoniae 
T S. epyogenes 

T H. influenzae 



CCCAAGACTTTAGTTATCGTTATCCACT (SEQ ID NO: 
214) 

CACAAACCTTTAGCTATCGTTATCCTC (SEQ ID NO: 
215) 

ACAGCCATTCAGCTACCGTTATATGCT (SEQ ID NO: 
216) 

AACCTTTTAGTTATCGGGCTATGTTAGTT (SEQ ID NO: 
217) 

GATGGAGATAGTGCTGCCGCTCAAC (SEQ ID NO: 218) 
CTTGTTGATGGGCATGGCAATTTTGG (SEQ ID NO: 219) 

TTCTCACTTCGCTATATGTTGGTTGATG (SEQ ID NO 
220) 



were first synthesized chemically 
bv PGR amplification after cloning of the sequences into the plasmid 



[0437] The capture nucleotide sequences 

and later on produced 
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pOEM-T hasy Vector System(Pro m ega, Madison. USA,. The capture nuc.eot.de sequences 
were then produced by amplification of the plasmids using a common 5' aminated pnmer 5 
GAATTCAAAGTTGCTGAGAATAGTTCA (SEQ ID NO: 22.) and a second pnmer o. 27 
bases complementary ofeach capture nucleotide sequence. 

10438, The aminated capture polynucleotide sequences (longer than 100 

bases) were spotted from solutions a, concentrations ranging from ,50 to 3000 nM. The 
capture nuc.eotide sequences were printed onto the a,dehyde microscopic s.ides with a home 
m ade robotic device (250 pm pins from Genetix ,UK). The so.utions of spotting were from 
AAT fNamur, Beigium). The spots have 400 pm in d.ameter and the volume d.spensed ts 
about 0.5 nl. S.ides are dried a. room temperature and stored a, 4 »C unt„ used. 



Hybridization . 

104391 At 65 pi of hybridiza.ton solution (AAT, Namur, Be.g.um) were 

added 5 pi of amphcons and the so.ntion was .oaded on the array framed by an hybridization 
chamber. For posttive contro.s 2 nM biotiny.ated CMV amphcons of 437 bp were added o 
the so,ution; their corresponding capture nucleotide sequences were spotted on the array. The 

hybridization was carried on, a, 6 5 o for 30 min. Samples were then washed 4 times with a 
washing buffer. 

Colorimetric detection 

,0440] The glass samples were incubated 45 min at room temperature wtth 

m p, of streptavtdin labelled with colloidal gold .000 x diluted in blocking buffer (Ma.cc 
buffer ,00 mM pH 7.5. NaC. .50 mM, G.oria milk powder 0.,%,. After 5 
washing buffer, the presence of go.d served for cata.ysis of si.ver reduction using a stammg 
solntton (Silver Blue Solution. AAT. Namur. Belgium). The slides were incubated ,0 mm 
with 800 pi of revelation mixture, then rinsed with water, dried and analyzed us.ng a 
nricroarray reader (Worstation. AAT. Namur. Belgium). The spots of the arrays were then 
quantified by a specific quantification software. 

Exam gle • 7j Detection » f ' irm sr, " n mi s " h W es - 
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(0441 1 The virus to be detected were the adenovirus, the herpes virus 1 , 5 and 

4 The consensus primers for the virus amplifications 
A(G)C(A,T)G(C,T)GCCGCCGTGT(A)T(A,C)C(T)G(A,C) (SEQ ID NO: 222) and 
GT(G,C)G(T,A)GTTGTTTTTG(A)T(C)G(C)G( T) (SEQ ID NO: 223). 

[04421 The amplicons of the virus are respectively of 3 1 5, 33 1 , 779, and 820 

bases long for the 4 virus corresponding to the sequences N°420-734. 7924-8254. 1 562-2340, 
120761-130580. 

[0443 1 The conditions for the PCR amplification were as described in 

example 1 but with an annealing temperature of 45 °C. After amplification, the amplicons 
were hybridized on an array bearing the capture nucleotide sequences for each virus spec.es 
and subtypes. The capture nucleotide sequences were composed of a spacer fixed by Us 5 
end to the slides and have the sequence as in example 16 and a specific part located on the 3 
end of the capture nucleotide sequence. 



.-3' 



[0444] Specific sequences of the capture nucleotide sequences: 

[0445] Adenovirus : 5'- 
AACTCTTCTCGCTGGCACTCAAGAGTG-3' (SEQ ID NO: 224) 

[0446] Herpesvirus!: 5'-GTGGAAGTCCTGATACCCATCCT7 
(SEQ ID NO: 225) 

[0447] Herpesvirus 5: 5'-AAAAGCGTGTGATCTGACCGAGGCGAA 
(SEQ ID NO: 226) 

[0448] Herpes virus 4: 5'-AGGTCCTTGAGGAAGAAGTGTTCCAGG-3' 
(SEQ ID NO: 227) 

[0449] Tm = 82°C 

[0450] The hybridization, the colorimetry labelling and the quantification 

were performed as in example I . 

cgeture »nrlontidP sequenc e Example of meat origin 
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,04511 The amplified target sequences are fragments of the cytochrome b 

gene sequences corresponding to the different species were amplified by a PGR using the 
following consensus primers 

[0452] Meatl 5' TCCTCCCATGAGGAGAAATAT 3' (SEQ ID NO: 228) 
[04531 Meat2 5' AGCGAAGAATCGGGTAAGGGT 3' (SEQ ID NO: 229) 



[0454] 



The PCR were performed as in example 1 . The sizes of the amplicons 
obtained using these primers were between 130 and 147 bp for all genus. After amplification, 
the amplicons were hybridized on an array bearing the capture nucleotide sequences for each 
species. The capture nucleotide sequences were composed of a spacer fixed by its 5' end to 
the slides and having the same sequence as in example 1 and a specific part located on the 3' 
end of the capture nucleotide sequence. 
[0455] Spacer 

5 ' AT A AA AAAGTGGGTCTT AG AA AT AAATTTCG AAGTGC AATAATT ATT ATTC AC 
AACATTTCGATTTTTGCAACTACTTCAGTTCACTCCA3' (SEQ ID NO: 209) 
[0456] Specific sequences of the capture nucleotide sequences 



[0457] Chicken 

CCTTAACGACTCTTATCCAAACACTATGCCACCGGGGAG (SEQ ID NO: 230) 

[0458] Duck CCCTAACGACTCTTATCCAAACACTACTGCCATCGGGGAG 

(SEQ ID NO: 231) 

[0459] Ostrich CCTTAACGAACTCTAAG (SEQ ID NO: 232) 

[0460] Pig AAAGAGGAGTAGAATCACGATTAAG (SEQ ID NO: 233) 

[0461] Quail CCATGTCGACTCTTATCCAAACACTACTGCCATCGTGGAG 

(SEQ ID NO: 234) 

104621 Rabbit 

CCCTAACGACTATCCTCCAATCACTAATGCCAACGAGGGG (SEQ ID NO: 235) 

[0463] Turkey CCCTAACGACTCTTATCCAAACACTACTGCCATCGGGAG 

(SEQ ID NO: 236) 
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I0464J Wildpig 

CCCTATCGACTATCTTCTAAACAC TACTGGCATCGAGGAG (SEQ ID NO: 237) 

,0465| Cow CCTAACGACTATTCTCCAACCACTACTGACAACGAGGAG 

(SEQ ID NO: 238) 

,»466| The consensus eap.nre nucleotide sequence for all these animal detection 

is 

104671 ATTCTGAGGGGCACCGTCATCACAAACCTATTTCAGCAATCCCC 
TACATGGCAAACCCTAGTAGAATGAGCCTGAGGGGGATTTTCAGTGACAACC 

(SEQ ID NO: 239) 



[04681 

design 

[0469] 
[0470] 



To identify the cow species, another couple of consensus primer was 

Cowl AAG AC AT A AT ATGT AT AT AGT AC (SEQ ID NO: 240) 
Cow2 GAAAAATTTAAATAAGTATCTAG (SEQ ID NO: 241) 



[0471] Specific capture nucleotide sequences have been designed 

[0472] BrownSwiss GCGGCATGATAATTA (SEQ ID NO: 242) 

[0473] Jersey CGCTATTCAATGAAT (SEQ ID NO: 243 ) 

[0474] Ayrshire GCTCACCATAACTGT (SEQ ID NO: 244) 

[0475] Hereford ATCTGATGGTAAGGA (SEQ ID NO: 245 ) 

[0476] Simmental ATAAGCCTGGACATT (SEQ ID NO: 246) 

[0477] Piemontaise ATAAGCATGGACATT (SEQ ID NO: 247) 

[0478] Canadienne TCACTCGGCATGATA (SEQ ID NO: 248) 

[0479] RedAngus AATGGTAGGGGATAT (SEQ ID NO: 249) 
[04801 Limousine ATGGACTCATGGCTA (SEQ ID NO: 250) 
,04811 AberdeenAngus TATTCAATGAACTTT (SEQ ID NO: 251) 
[0482] Butana GCATGGGGTATATAA (SEQ ID NO: 252) 
[0483] Charola 1S ATAAGCGTGGACATTA (SEQ ID NO: 253) 
[0484] Fresian CCTTAAATACCTACC (SEQ ID NO: 254) 
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[0485] Kenana TGCTATAGAAGTCAT (SEQ ID NO: 255) 
,0486] N'Dama TGTTATAGAAGTCAT (SEQ ID NO: 256) 
[0487] The hybridization, the colorimetry labelling and the quantification 

were performed as in example 1 . 

ca gtuK nucleo id mumili Eramyie of plant origin 

,0488] The amplified targets are fragments of the sucrose synthase gene 

sequences corresponding to the different species were ampiified by a PGR using the 
following consensus primers: 

10 489] PPss3 5' GGTTTGGAGARRGGNTGGGG 3' (SEQ ID NO: 257) 
[0490] PPss4 5' TCCAADATGTAVACAACCTG 3' (SEQ ID NO: 258) 
,0491] The PCR were performed as in example 1 . The sizes of the amplicons 

obtained using these primers were 221 bp for all genus. After amplification, the amplicons 
were hybridized on an array bearing the capture nucleotide sequences for each speaes . The 
capture nucleotide sequences were composed of a spacer fixed by its 5' end to the slides and 
having the following sequence and a specific part located on the 3' end of the capture 
nucleotide sequence. 

[0492] Spacer 

5'ATAAAAAAGTGGGTCTTAGAAATAAATTTCGAAGTGCAATAATTATTATTCAC 
AACATTTCGATTTTTGCAACTACTTCAGTTCACTCCA3' (SEQ ID NO: 209) 
]0493] Specific sequences of the capture nucleotide sequences: 
[0494] TPssl (potato) GAAGCATGCATACCATCTCTAGCA (SEQ ID NO: 

259) 



260) 



261) 



[0495] TPss3 (tomato) GGAGCATGCAGATCATCTCTAGAA (SEQ ID 1 

[0496] TPss7 (oryza) GAAGCAAGTGGATGGTGTCAAGCA (SEQ ID NO: 

[0497] TPss8 (zea) AGAGGAGGTGGATAGTCTCCTGTG (SEQ ID NO: 262) 

[0498] TPss9 (soja) AGAGAAGTTGAATTGACTCAAGGA (SEQ ID NO: 263) 
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,04991 TPss, 1 (wheat, AGAGAAGGTGGATAGTCTCGCTCG (SEQ ID NO: 

^ ,0500, TPssl2 (bareley) AGAGAAGGTGGATAGTCTCGCTCG (SEQ ID NO: 

265) ,050.1 TPssl 3 (bean) ATAGAAGCTGAATGGACTCGAGCA (SEQ ID NO: 

2<>6> ,0502] TPss.4 (earro.) GAAGCATGTGAAACATCTCAGTAA (SEQ ID NO: 

26?) (05031 The hybridization, the colorimetry labelling and the quantification 

were performed as in example 1 . 

,05041 The amplified target sequences are fragments of the cytochrome b 

gene sequences corresponding to the different species were amplified by a PCR using the 
following consensus primers: 

,05051 Fishl 5' ACTATTHCTAGCCATVCAYTA 3' (SEQ ID NO: 268) 
,05061 Fish2 5' AGGTAGGAGCCATAAAGACCTCG 3' (SEQ ID NO: 269) 
,05071 The PCR were performed as in example 1. The sizes of the amphcons 

obtained using these primers were 170 bp for all genus. After amplification, the amplicons 
were hvbridized on an array bearing the capture nucleotide sequences for each spec.es. The 
capture' nucleottde sequences were composed of a spacer fixed by its 5' end to the slides and 
having the following sequence and a specific part located on the 3' end of the capture 
nucleotide sequence. 
Spacer 

[0508] 

5'ATAAAAAAGTGGGTCTTAGAAATAAATTTCGAAGTGCAATAA 
TTATTATTCACAACATTTCGATTTTTGCAACTACTTCAGTTCACTCCA3' (SEQ ID 

NO: 209) 

,0509] Specific sequences of the capture nucleotide sequences for the species: 
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,05101 G. morhua AAGGCTTAATCAGTCGGCATCAAATGTA (SEQ ID NO: 

270) 

[05111 G. macrocephalus AAGGCTTAC TCAGTTGGCATTAAATGTA (SEQ 
ID NO: 271) 

10512] P. flesus GAAGCCTACTCAGTTGGCATCAACTGCA (SEQ ID NO: 

272) 

[05131 M. merluccius AACGCCTAATCAGTAGGCATTAAATGCA (SEQ ID 
NO: 273) 

[0514! O. mykiss AAAGCTTACTCAGTCGGCATTGATTGTA (SEQ ID NO: 

274) 

[0515J P. platessa GAAGCCTATTCAGTCGGCATCAACTGCA (SEQ ID NO: 

275) 

[0516] P. virens AAAGCTTAATTAGTCGGCATTAAATGTA (SEQ ID NO: 

276) 

[0517] S. salar CAATGCCTACTCAGTCGGTATCGATTGTA (SEQ ID 

277) 

[0518] S. pilchardus GAAGCTTAGTCAGTAGGCATCAAATGCA (SEQ 
NO: 278) 

[0519] A. thazard AAAGCCTATTCAGTTGGCTTCAAATGTA (SEQ ID NO: 

279) 

[0520] T. alalunga AAAGCCTACTCAGTAGGCTTCAAATGTA (SEQ ID NO: 

280) 

10521] T. obesus AAAGCCTACTCAGTTGGCTTTAACTGTTA (SEQ ID NO: 

281) 

[05221 R. hippoglossoides GAAGCCTATTCAGTCGGCATCAACTGCA (SEQ 
ID NO: 282) 

[0523] S. trutta AAAGCCTACTCAGTCGGCATCGATTGCA (SEQ ID NO: 

283) 

[0524] S. sarda AAAGCCTAATCAGTCGGCTTTAATTGCA (SEQ ID 

284) 



) NO: 



ID 



NO: 
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l0 525] T. thynnus AAGGCCTATTCAGTTGGCTTCAACTGTA (SEQ ID NO: 

285) ,0526] S. scombrus AACGCCTACTCAGTAGGCTTCAAATGCA (SEQ ID 
NO: 286) 

[0527] Specific sequences of the capture nucleotide sequences for the families: 

[0528] Salmonidae 

[0529] AAACATTCACGCTAACGGAGCATCTTTCTTCTTTATCTGT (SEQ 
ID NO: 287) 

[0530J Pleuronectidae 

[0531] AAGCATTCATGCCAACGGCGCATCATTCTTTTTCATTTGC (SEQ 
ID NO: 288) 

[0532] Pleuronectidae 

[0533] GAATATACATGCTAATGGTGCCTCTTTCTTTTTTATTTGT (SEQ 
ID NO: 289) 

[0534] Scombridae 

[0535] AAACCTCCACGCAAACGGAGCCTCTTTCTTTCTTTATCTGC 
(SEQ ID NO: 290) 

[0536] Among this family, a consensus capture nucleotide sequence was designed 

to detect the Thunnus genus 

[0537] ATTCCACATCGGCCG (SEQ ID NO: 291) 

[0538[ Consensus capture nucleotide sequences for these various fish families: 
[05391 

ATCCGAAACATCCACGCAACGGGCATCTTTCTTCTTTATCTGTA 
TCTACTTAC AC AT (SEQ ID NO: 292) 



,05401 The hybridization, the colorime.ry labelling and the quantification 

were performed as in example 1 . 

aM l„hridkalion of the amplicom on array s, 

,05411 The amplified targets are fragments of the eytochrome P450 gene 

sequences corresponding to the different families which were amphfied by a PGR using the 
following consensus primers: ,on 
10542] P450-. 5'TCCGCAACTTGGGCCTGGGCAAGA 3' (SEQ ID NO: 293) 
,0543, P 450-2 5'CCTTCTCCATCTCTGCCAGGAAG 3' (SEQ ID NO: 294) 
,0544, The conditions for the PCR amplification are the same as in example 

, The sizes of the amplieons obtained using these primers were 970 bp. After amplification 
the amplieons were hybridized on an array bearing the capture nucleotide sequences for each 

single point mutations. 

,05451 The capture nucleotide sequences were composed of a spacer fixed by 

its 5' end to the slides and having the following sequence and a specific par, located on the 3' 
end of the capture nucleotide sequence. 

[0546] Spacer 

GAATTCAAAGTTGCTGAGAATAGTTCAATGGAAGGAAGCG 3' (SEQ ID NO: 36) 

J0547] Specific sequences of the capture nucleotide sequences for the single 

point mutations from different families of cytochrome P 450. 



- Target Gene : Human CYP2D6 




Sequence (5'-3') 

GAA^G^GCGlOTGGG 
(SEQ ID NO: 295) 

-gX^gggcgtcTtggg" - 

(SEQ ID NO: 296) 
GCTAACTGA^CACAGGA" 
(SEQ ID NO: 297) 
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*3 


Deletion of A at position 1 4 of 
WT 


GCTAACTGAGCACGGA 
(SEQ ID NO: 298) 


WT 




CTCGGTCACCCCCTGrTSEQ 
ID NO: 299) 


*6 


Deletion of C at position 12 of 
WT 


CTOGTCT^CCCTGC (SEQ 
ID NO: 300) 



- Target Gene : Human CYP2C19 
[Name 



WT 



substitution G in A 



Sequence (5'-3') 



AATTATTTCCCAGGAA(SEQ 
ID NO: 301) 



AATTATTTCCCaGGAA 
(SEQ ID NO: 302) 



substitution G in A 



AGCACCCCCTGAATCC 
(SEQ ID NO: 303) 



T^C^CCCCCTGiATCC 
(SEQ ID NO: 304) 



[0548] The hybridization, the eolorimetry labelling and the quantification were 
performed as in example 1 . 

idpnti fication ™ microarrays. 

[0549] Example of detection of the main bacteria responsible for meningitis 

by real-time PGR on cerebrospinal fluid was combined with genus and species sequence 

identification on DNA microarray 

|0550| The luf is phylogenetically well conserved gene amongst bactena, ,t 

encodes an elongation factor (TE). The biological sample for the detection of meningitis was 
cerebrospina, floid. Indeed, this mediom is normally sterile and if there is an infee„on, ,t 
wou,d be contaminated by only one pathogen. Thns it Hmits the risk to amplify other genus 
with consensus primers. 
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|0551| For a real-time PCR consensus primers for the m/gene, amplify all genus 
and species of interest and the consensus probe for the tuf gene was labelled with two 
fluorochromes (quencher and emettor) as internal control of the PCR. 

[05521 BiocWps bearing specific capture probes for bacteria genus and 

species currently found in meningitis infections were: 
[0553] Neisseria menengitidis serogroupA 
[0554] Neisseria menengitidis serogroupB 
[0555] Haemophylus influenzae 
[0556] Escherichia coli 
[0557] Streptococcus pneumoniae 
[0558] Streptococcus agalactiae 
[05591 Staphylococcus aureus 
[0560] Staphylococcus epidermidis 
[0561] Staphylococcus haemolyticus 
[0562] Staphylococcus hominis 

s»Qph ylncoccus san rophvticus 

[0563] For the Primers Consensus Sense were: 

[0564] 5' GAATTRGTTGAAATGGAA 3' 18 nt (SEQ ID NO: 305) 

(R = A or G) 

10565] position 443-460 Tm = 46-48°C 
[0566] 1 mismatch maximum 

[0567] For the Consensus Antisense were: 

[0568] 5' GTAGTACGGAARTAGAA 3' 17 nt (SEQ ID NO: 306) 
(R = AorG) 

[0569] position 995-101 1 Tm = 46-48°C 
[0570] 1 mismatch maximum 

[0571] For the Double labelled Probe (sense) were: 
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10572] 5- GGTGTTGAAATGTTCC 3' 16 nt (SEQ ID NO: 307) 

[0573] position 776-792 Tm = 46°C 

|05741 1 mismatch maximum 

[0575] Size of the amplified product : 569 bp 

Genus specific capture probes 

,0576, 1 ) Meningococcus 5" CGACCTGCTGTCC AGCT 3 (17 m) (SEQ 

' D NO: i o° S 77 l Identical for serogroup A and B and a minimum of 5 mismatches against 

the ° ,her6enUS ' V CTTCAGGACGTATCGACC 3X18 nt) (SEQ ID 

105781 2) Streptococcus 5 C 1 1 LAuualu 

30 Io5791 Identical for Streptococcus pneumoniae and Streptococcus agalactiae and 
a minimum of 5 mismatches against the other genus. 

l0 580, 3) Staphylococcus 5' TTATTAGACTACGCTGAAG 3'(19 nt) (SEQ ID 

^''^Isi, Identical for Staphylococcus aureus, Staphylococcus epidermic 
Staphylococcus haemolyttcus, Staphylococcus hominis, Staphylococcus saprophytics and a 
minimum of 6 mismatches against the other genus. 

Species specific capture probes 

[0582] 1 ) Neisseria menengitidis serogroup A 

[0583] 5' TCTATTTCCGGTCGTGGT 3'(18 nt) (SEQ ID NO: 311) 

[0584] 2) Neisseria menengitidis serogroup B 

[0585] 5' CCATTTCCGGCCGCGG 3'(16 nt) (SEQ ID NO: 312) 

[05861 3) Haemophylus influenzae 

|05871 5'GAGTTAGCAAACCACTTAG 3'(19 nt) (SEQ ID NO: 313) 
[0588] 4) Escherichia coli 
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, 0589 , 5'AACTGGCTGGCTTCCTO 3"(17 tit) (SEQ ID NO: 314) 

105901 5) Streptococcus pneumoniae 

,05,,] 5- GTATCAAAGAAGAAACTCAAA 3'(21 nt) (SEQ ID NO: 315, 

105921 6) Streptococcus agalactiae 

,05931 5' GTATTAAAGAAGATATCCAAA 3 (21 „«) (SEQ ID NO: 3.6, 

[0594] 7) Staphylococcus aureus 

|05951 5' GGTTTACATGACACATCTAA 3'(20 nt) (SEQ ID NO: 317) 

[05961 8) Staphylococcus epidermidis 

|05971 5' GTATGCACGAAACTTCTAAA 3'(20 nt) (SEQ ID NO: 3 1 8) 

[0598] 9) Staphylococcus haemolyticus 

,0599) 5' GTATCCATGACACTTCTAAA 3T20 nt) (SEQ ID NO: 319) 

[06001 10) Staphylococcus hominis 

,0601, 5' GGTATCAAAGAAACTTCTAAA 3'(21 nt) (SEQ ID NO: 320) 

[0602] ID Staphylococcus saprophytics 

,0603) 5' ATGCAAGAAGAATCAAGCAA 3'(20 nt) (SEQ ID NO: 321) 

|06 041 Each of the sequences above comprised a spacer at its 5' end Spacer 

sequence 5' GAATTCAAAGTTGCTGAGAATAGTTCAATGGAAGGAAGCG 3' (SEQ 
ID NO: 36). Capture probes were aminated at their 5' end. 

Fwm pl, 23: W i IdentiOsaHon 

efface was activated in order to bear aldehydes groups as 

proposed by EP-00870 184.9. The slides were then incubated with a Protein A at 5 pg/ml ,n 
PBS solution for 60 min. The slides were washed in PBS and then mcubated for 5 mm. ,n 
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NaBH4 sdution a, 2.5 mg/m,. After washing «*> ««e incubated for 2h with .0% mi* 
pow der and .en washed again. AntibCies a, —ion of 0. , mg/m, we, spofied on the 

1, fi „a, The spotting solution conta.ned buffer borate 0.0 5 M P H IM = . «* - 
NP 40 0 02%. After 3 washes with 0.0, M phosphate P H 7.4, non-spec.f.c b.nd.ng sues 
Hocked with PBS eon.ain.ng milk powder at 0.1% tor lh a, 20«C. 

|06061 For the reaction of the targets, the s.ides were mcubated for lh at 20 C 

wi ,h th sam les in the presence of PBS containing milk powder a, 0. 1 %. After 4 washes of 
oTm\rZ with a 1 0 mM maleate buffer containing 1 5 mM NaCl (washing buffer) the slides 
1 incubated for 45 mi, a, 20»C with an antibody common for the vanous ^ 
potent* present in the samples, then with a co.ugate of ° f ' ° ™ 

,06071 The slides were washed 5 times in the same washmg buffer as before 

and J„ incubated for ,0 min. in the Silver Blue detection solution (AAT Nam.) for 
IClg the stiver est, precision. The slides were final, washed in water before 

being read in the Silver Blue Reader (AAT). , fk , lv ~, 
,06081 The HLA-A typing was obtained using antibod.es specfic of the type 

1 ^ UIAR7 HI A-B27 were obtained 

or subtypes. The antibodies against HLA-ABC common. HLA-B7, HLA B27 

from Cymbus Biotechnology. Ltd., Hampshire, U, Other anfibod.es 

especially the antibodies directed against the HLA-A2, A203 and A210 or ^ 

B 3902, which allow typing and subtyping of the HLA. Lymphocytes were tsol.ed from 

bl ood according to the class.ca, microlypophocy—y assay (PeLPree, Brow = 

Wiscons,n, USA). Lymphocytes a, 10x106 cells/m, were incubated for 30 mn, 37 C <h 

, h e anfihody a,ay in RPM, 1640 med.a with Hopes buffer. The arrays are the ™ e 

,• s in the same medium The second antibodies for cells were dtrected aga.ns. CD-2 and 

aiidgoMano-goid ^ ^ « by «. »~ ^ 

(AAT, Namur, Belgium) for the detection. 
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Horizontal identification of the genus 




aureus 




faecalis 


influenzae 


epidermidis 




faecium 


hominis 











(*) Identification of the species 



Table 2 



Bovidae 




□ 



Cow 

Brownswiss, Jersey, 
Hereford, Simmental, 
Piemontaise, Canadienne, 
RedAngus, Limousine, 
Aberdeen Angus, Butana, 
Charolais, Fresian. 
Kenana, N'Dama 
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